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glia are among the oldest of  those retrieved in the 
Italian territory. The vertebrate fossils and the lithic 
artifacts were found in a karst fissure filled by red 
and brown clays and ossiferous breccia, located in 
an abandoned quarry at ~805 m a.s.l., next to the 
top of  Monte Peglia (Blanc 1955, 1956; Piperno et 
al. 1984).
The small mammals were described by Van 
der Meulen (1973), whereas the large mammals 
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Abstract. After more than sixty years since its discovery, the fossils from Monte Peglia (late early Biharian, 
Umbria) are reconsidered in their entirety. The small mammals of  Monte Peglia upper and lower levels had been stu-
died in the past, whereas the remains of  large mammals of  Monte Peglia lower level, stored in several Institutions of  
central Italy, are described here for the first time. The following taxa have been described: Hystrix refossa, Homotherium 
latidens, Panthera cf. P. gombaszoegensis, Felis cf. F. lunensis, Canis mosbachensis, Vulpes alopecoides, Meles meles, Pannonictis cf. P. 
nestii, Mustela palerminea, Ursus cf. U. etruscus; Macaca sylvanus florentinus, Equus altidens, Stephanorhinus cf. S. hundsheimensis, 
Sus sp., Capreolus sp., Axis eurygonos, Hemitragus cf. H. orientalis, Bison degiulii. Moreover, the list of  small mammals of  
the lower level has been updated with the addition of  three new small vertebrate taxa: Rana sp., Myotis sp. (large size), 
cf. Miniopterus sp. The study of  the remains of  large mammals of  the lower layer indicate the survival of  a number of  
taxa of  latest Villafranchian age. If  we accept the biochronological correlation of  Monte Peglia with the Colle Curti 
local fauna, its age should be ~1.072 Ma. In this case, it is possible to pinpoint the accumulation of  the lower level to 
the MIS 35/33, as the small mammals confirm the presence of  a mixed environment with forested and open spaces 
and warm temperate climate. The accumulation of  the upper level, characterized by taxa typical of  open spaces and 
steppes and a cooler climate, probably occurred during MIS 34/32.
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IntroductIon
The Monte Peglia fossiliferous site is located 
close to San Venanzo (Terni, Umbria, central Italy; 
Fig. 1). It is one of  the few Italian sites of  the late 
Early Pleistocene which bears both small- and large 
vertebrates. The lithic artifacts found at Monte Pe-
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Lago) determined the erosion at the culmination of  
the structure and the appearance, in a tectonic win-
dow, of  the Monte Peglia limestones. The anticline 
of  M. Piatto-Civitella del Lago is cut by several N-S 
right-lateral strike-slip faults related to thrust em-
placement. The Neogene compression structures 
are cross-cut by a set of  Plio-Pleistocene NW-SE 
normal faults with an offset that can reach several 
hundreds of  meters (Damiani 1991).
The outcrop in which the “Breccia Ossifera” 
of  Monte Peglia was found is located in the central 
part of  the Monte Peglia ridge, next to the top of  
Monte Peglia. It consists in a karst fissure carved 
in the Paleogene part of  the Scaglia Rossa Fm and 
filled by ~3 m of  residual deposits (red and brown 
clays with carbonate elements), and bone breccia. 
The infilling consists of  two main parts separated 
by a carbonate concretion (see Blanc 1955, 1956; 
Van der Meulen 1973; Piperno et al. 1984).
HIstory of tHe researcHes at Monte 
PeglIa
Two collectors, P.C. Fajella and the Marquise 
R. Spinola, reported the Monte Peglia deposit for 
are mentioned in some faunal lists (Blanc 1955, 
1956; Piperno et al. 1984) without further descrip-
tion, with the exception of  some fossils referred 
to Macaca sylvanus (see Basilici et al. 1991), sev-
eral remains of  Homotherium latidens (Owen, 1846) 
(Sardella & Iurino 2012), and some bird remains 
(Bedetti 2003).
Gliozzi et al. (1997) ascribed the Monte Peglia 
assemblage to the early Galerian (Colle Curti Faunal 
Unit) based on the small mammals which “indicate 
a more evolved assemblage than the one from Pirro 
Nord”, although “the large mammal assemblage, 
which has yet to be studied analytically, suggests 
the persistence of  a large amount of  Villafranchian 
taxa”.
The aim of  this work is to (1) describe the un-
published fossil remains of  the large mammals of  
Monte Peglia; (2) review and update the published 
data about the small mammals; and (3) discuss the 
palaeoenvironmental and biochronological frame-
works shown by the analysis of  small and large 
mammals of  the two faunal assemblages recovered 
at Monte Peglia.
geologIcal settIng
Monte Peglia is located in the western Umbri-
an-Marches Apennines, and is the highest peak (837 
m) of  the Monte Peglia-Monti Amerini carbonate 
ridge. The outcrops of  the Monte Peglia area mainly 
consist of  Cretaceous-Aquitanian carbonate units: 
reddish limestone and calcareous-marly sediments 
with red-brown chert referable to Scaglia Rossa Fm 
(Santonian-Paleogene) overlapping the whitish and 
havana limestones and marly-limestones with chert 
referrable to the Scaglia Bianca Fm (Jacobacci et al. 
1970; Álvarez & Montanari 1988). The carbonates 
of  the Monte Peglia are affected by a karstic system 
limited by the course of  the Fersinone torrent in the 
north, of  the Chiani torrent in the west, the Tiber 
valley in the east, and by the Lake Corbara in the 
south.
The Monte Peglia carbonate ridge is a root-
less NE verging anticline surrounded by the silico-
clastic units of  the Tuscan domain (in this area con-
sisting only of  Eocene-Oligocene sediments). The 
Tuscanian unit was thrusted over the Cretaceous-
Paleogene carbonates. The folding of  the complex 
in an anticline (anticline of  M. Piatto-Civitella del 
Fig. 1 - Geographical localization of  the Monte Peglia (Umbria, cen-
tral Italy) fossiliferous site.
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the first time in July 1955 and eventually in August-
September of  the same year, the IsIPU initiated a 
field campaign carried out with several scientists, 
among others A.C. Blanc, L. Cardini, V. Chiappella, 
and G.H.R. von Koenigswald (Blanc 1955, 1956). 
In the following years, several field campaigns were 
carried out: in 1957, 1964-66 and 1968 by IsIPU 
(Piperno et al. 1984), and in 1963 by A.P.H. van 
Meurs and A.J. Van der Meulen of  Utrecht Univer-
sity (Van der Meulen 1973).
Van der Meulen (1973) and Piperno et al. 
(1984) distinguished two faunal assemblages sepa-
rated by a massive carbonate concretion. The lower 
one (corresponding to level 1 in Van der Meulen 
1973, fig. 2 , p. 4; and to levels 1-3 in Piperno et al. 
1984, fig. 5, p. 117), contains small and large ver-
tebrates. The upper one (corresponding to level 4 
in Van der Meulen 1973, fig. 2, p. 4; and to levels 
7-8 in Piperno et al. 1984, fig. 5, p. 117), contains 
only small vertebrates accumulated during cooler 
climate. Fejfar & Heinrich (1983) refer the two as-
semblages as Monte Peglia 1 and Monte Peglia 2.
The oldest mammal assemblage of  Monte 
Peglia, collected in the lower red and brown clays, is 
called “Mimomys blanci assemblage” and is character-
ized by the abundance of  Mimomys blanci and Mi-
crotus (Allophaiomys) nutiensis (=Allophaiomys sp. A in 
Van der Meulen 1973). It includes thirteen species 
of  small mammals (Van der Meulen 1973; see Tab. 
1). Blanc (1956) listed the medium- and large-sized 
vertebrates of  the lower assemblage as follows: Ma-
chairodus, Cervus perrieri, Canis etruscus, Hystrix etrusca, 
Macaca, Bos vel Bison, Sus sp., Ursus sp., Vulpes sp., 
Talpa sp., Lepus sp., Aves, and an “Antilope”. Piper-
no et al. (1984) recorded: Macaca florentinus, Felis cf. 
F. lunensis, Panthera cf. P. toscana, Homotherium crena-
tidens, Canis cf. C. etruscus, Canis cf. C. arnensis, Ursus 
cf. U. etruscus, Lepus terraerubrae, Leptobos sp., Cervus 
cf. C. perrieri, Hemitragus sp. among mammals, and 
Falco antiquus, Corvus pliocaenus, and Perdix palaeoper-
dix among the birds.
The youngest assemblage, called “Allophaiomys 
sp. B assemblage”, was collected in the clays and in 
the ossiferous breccia overlaying the stalagmite layer. 
It is characterized by the abundance of  Microtus (Al-
lophaiomys) burgondiae (=Allophaiomys sp. B in Van der 
Meulen 1973). According to Van der Meulen (1973), 
it includes nine species of  small mammals (see Tab. 
1).
As mentioned above, the large mammals de-
scribed so far are Macaca sylvanus and Homotherium 
latidens (see Basilici et al. 1991; Sardella & Iurino 
2012). The avifauna records Hieraaetus n. sp., Aquila 
sp., indeterminate Accipitridae, Falco antiquus, Cotur-
nix coturnix, Perdix sp., Columba livia minuta, and Cor-
vus pliocaenus (see Bedetti 2003).
Four lithic artifacts were found in the sur-
roundings of  the fossiliferous deposit (not in stra-
tum; Blanc 1955, 1956; Piperno 1972; Van der 
Meulen 1973; Piperno et al. 1984) and are cur-
rently stored at SABAPU. The artifacts and the 
bone remains were considered coeval, as they 
Fig. 2 - Accompanying notes of  the 
fossil remains from Mon-
te Peglia stored at IsIPU 
reporting the name of  the 
fossiliferous site and type of  
encasing sediment.
Petronio C., Angelone C., Atzori P., Famiani F., Kotsakis T. & Salari L. 794
are covered by the same ferromanganese patina 
(Piperno 1972; Piperno et al. 1984). Eventually, 
in 1968, a fifth stone tool was found in the up-
per part of  the deposit (level 7 in Piperno et al. 
1984). Piperno (1972) identified two flakes and 
one chopping tool produced on cherty limestone, 
a quartzite flake and a limestone tool. At the time of  
the discovery, the lithic industry was attributed to 
the Günz-Mindel Interglacial, and reputed slightly 
more recent of  Vallonnet (France) and Graunceanu 
(Romania). Before the discoveries of  Pirro Nord, 
Vallonet and Graunceanu represented the evidence 
of  the earliest hominin presence in Europe (Piper-
no 1972; Arzarello et al. 2012). Recent researches 
better defined the chronologies of  early hominin 
dispersal in Europe, leading to the identification of  
several new sites dated between ~1.5-0.9 Ma (Arza-
rello et al. 2012, 2016; Cheheb et al. 2019; for a com-
prehensive overview see Sardella et al. 2018). Monte 
Peglia should be chronologically placed between 
Pirro Nord (Apricena, Apulia) and Monte Poggiolo 
(Forlì, Emilia-Romagna). At Pirro Nord, the lithic 
assemblage was found in association with Villafran-
chian vertebrates (Abbazzi et al. 1996; Gliozzi et al. 
1997; Petronio & Marcolini 2013) and biochrono-
logically dated at 1.3-1.6 Ma (Arzarello et al. 2007, 
2009, 2016). At Monte Poggiolo, where hominins 
settled near the mouth of  a river producing artifacts 
on local stone (Peretto et al. 1998), faunal remains 
were not found. ESR established an age of  1 Ma 
(Peretto et al. 1998; Bahain et al. 2007), albeit mag-
netostratigraphic and biostratigraphic analyses on 
marine sediments suggest an age of  ~0.85 Ma, i.e. 
posterior to MIS 22 (Muttoni et al. 2011).
MaterIals and MetHods
Abbreviations
FO: first occurrence datum
FU/FUs: Faunal Unit(s)
H: heigth
IsIPU: Istituto Italiano di Paleontologia Umana, Anagni (Fro-
sinone, Latium)
L: length
LO: Last occurrence datum
MVSV: Museo Vulcanologico di San Venanzo, Terni (Umbria)
n. inv.: inventory number
SABAPU: Soprintendenza Archeologia Belle Arti e Paesaggio 
dell’Umbria, Ponte San Giovanni (Perugia, Umbria)
W: width
The medium- and large-sized vertebrate fossils from Monte 
Peglia are in part housed at the laboratories of  IsIPU. Other fossil 
specimens and the lithic artefacts are curated at the Volumni Hypoge-
um of  the SABAPU. In the MVSV some casts of  the fossils, provided 
by SABAPU are exposed.
The findings at SABAPU (63 fossil remains and 5 lithic arte-
facts) are numbered discontinuously from 129 to 415 and often lack 
taxonomic determination. A few thousand fossil remains are at the 
IsIPU, mostly fragments of  diaphyses of  long undetermined bones 
stored in 23 boxes (n. 15, 16, 87, 88, 89, 133, 134, 167, 168, 180, 
182, 236, 246, 765, 901, 902, 907, 928, 944, 1003, 1004, 1005, 1052). 
In most cases, the fossils are wrapped in both Italian and Dutch old 
newspaper sheets. Each package and each box is accompanied by 
notes indicating the site (Monte Peglia) and the original type of  en-
casing sediment (“terra rossa” and “breccia ossifera”; Fig. 2), thus it 
was possible to deduce that these fossil remains come from the lower 
levels, below the stalagmitic level. Sometimes, for individual findings, 
an attempt of  taxonomic determination is also reported.
Stratigraphic sketches were provided by Van der Meulen 
(1973) and Piperno et al. (1984). They are reported and compared in 
Fig. 3. At present, there is no trace of  sediments outcropping in the 
Monte Peglia karst cavity (Fig. 4).
All the specimens described below are curated at the SA-
BAPU and IsIPU collections, unless otherwise indicated.
For the biochronological data we refer to Gliozzi et al. 
(1997), updated with Petronio & Sardella (1999); Kotsakis et al. 
(2003); Masini & Sala (2007, 2011); Sala & Masini (2007); Petronio 
et al. (2011, 2019). Latest criticisms and proposals of  modification/
integration (e.g. Raia et al. 2005, 2006; Palombo & Sardella 2007; Pet-
ronio et al. 2007; Sardella & Palombo 2007; Palombo 2014, 2018; Bel-
lucci et al. 2015) should be accepted only after a revision of  the huge 
amount of  new data collected in the last decades, combined with the 
revision of  older data.















Table 1 - Small vertebrates of the upper and lower assemblages of the late Early Pleistocene of Monte 
Peglia (Umbria, central Italy). 
Species Lower level Upper level 
Rana sp. X  
Talpa fossilis X X 
Sorex runtonensis X X 
Beremendia fissidens  X X 
Asoriculus cf. A.castellarini  X  
Neomys cf. N. newtoni   X 
Myotis blythii vel myotis X  
?Miniopterus sp. X  
Ungaromys nanus X X 
Pliomys episcopalis  X  
Mimomys savini  X  
Mimomys blanci  X (X) 
Microtus (Allophaiomys) 
nutiensis  X  
Microtus (Allophaiomys) 
burgondiae   X 
Apodemus sylvaticus X X 
?Apodemus dominans X X 
Glirulus sp. X  
Lepus terraerubrae X  
Oryctolagus sp.  X 
Tab. 1 - Small vertebrates of  the upper and lower assemblages of  the 
late Early Pleistocene of  Monte Peglia (Umbria, central Italy).
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systeMatIc notes
Avifauna
At SABAPU there are several fossils of  birds 
collected in the lower levels. Also in the IsIPU, 
several remains of  medium and large birds have 
been observed, particularly distal phalanges and 
tarsimetatarsi. Bedetti (2003) studied the avifauna 
and attributed the remains to the following taxa: 
Hieraaëtus n. sp., Aquila sp., ?Accipitridae indet., 
Falco antiquus Mourer-Chauviré, 1975, Coturnix cotur-
nix (Linnaeus, 1758), Perdix sp., Columba livia minuta 
Mourer-Chauviré, 1975, and Corvus pliocaenus (Por-
tis, 1889).
Large mammals
Hystrix refossa Gervais, 1852
Three upper jugal teeth of  the SABAPU col-
lection (n. inv. 136, 137 and 138) characterized by 
an occlusal surface with continuous external enamel 
and several enamel islets interrupting the dentine, 
with different wear conditions have been attributed 
to H. refossa (Fig. 5): 2 M1/2 (H= 17.0-19.0 mm; 
L= 10.5-10.8 mm) and a M3 (H= 24.5 mm; L= 
11.1 mm). The specimens differ from the most ar-
chaic species, Hystrix primigenia (Wagner, 1848) and 
Hystrix depereti Şen, 2001, by the marked hypsodonty 
(H/L>1), and from the Early Pleistocene - middle 
Holocene extinct species Hystrix vinogradovi Argyro-
pulo, 1941, by the larger dimensions (Van Weers 
Fig. 3 - Stratigraphy of  the Monte 
Peglia fossiliferous site ac-
cording to Van der Meulen 
(1973; above) and Piperno et 
al. (1984; below). 
   The carbonate concretion 
which separates the two fau-
nal assemblages is indicated 
with “3” by Van der Meulen 
(1973) and “4” by Piperno et 
al. (1984). Level “1” in Van 
der Meulen (1973) corre-
sponds to levels “1” to “3” 
in Piperno et al. (1984); le-
vel “4” in Van der Meulen 
(1973) corresponds to levels 
“5” to “11” in Piperno et al. 
(1984).
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1994; Rook & Sardella 2005, 2013; Salari & Sardella 
2011).
Hystrix refossa has been found in several sites 
in central-southern Italy referred to the middle and 
late Villafranchian. This species appears in the Coste 
S. Giacomo FU, it is well represented in the subse-
quent Olivola and Tasso FUs, and its latest evidence 
occurs in the Pirro FU (Kotsakis et al. 2003; Salari 
& Sardella 2011). Also in the rest of  Europe, most 
findings of  H. refossa are reported from the Early 
Pleistocene (middle and late Villafranchian). How-
ever, the species, which appeared in France and 
Greece in the Late Pliocene (early Villafranchian, 
MN16), seems to be still present in the Late Pleisto-
cene of  the Near East (Van Weers 1994, 2005; Salari 
& Sardella 2011; Lazaridis et al. 2019).
Homotherium latidens (Owen, 1846)
Some isolated teeth, probably referable to a 
sole, large adult specimen and some fragments of  
phalanges and metacarpals have been found in the 
SABAPU collection: P4 (n. inv. 158; L= 45.5 mm; 
morphologically identical but slightly larger than the 
one described by Sardella & Iurino 2012); m1 (n. inv. 
159; L= 36 mm); upper canine (n. inv. 152; H= 61 
mm); canine fragments (n. inv. 150-151); phalanges 
and a fragment of  metacarpal (n. inv. 177, 176, 178, 
179,185). Some phalanges and metapodials (some 
of  which are broken), have been found in the IsIPU 
collection (box n. 944).
Homotherium from Monte Peglia, as reported 
by Sardella & Iurino (2012), is larger than the speci-
mens found in Pirro Nord (Apulia; Pirro FU; Pa-
via et al. 2011; Arzarello et al. 2012; Petrucci et al. 
2013) and is similar, especially in the morphology 
of  upper canines and P4, to Homotherium crena-
tidens Fabrini, 1890 from Untermassfeld (Hem-
mer 2001). This taxon has a rather wide biochro-
nological range, although Sardella & Iurino (2012) 
describe an “evolutionary stage” of  the specimen 
Fig. 4 - Overview of  the Monte Peglia outcrop in 2019.
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from Monte Peglia close to H. crenatidens, which, 
in Italy, characterized the FUs of  the end of  the 
Villafranchian (Pirro FU) and the beginnning of  
the Galerian (Colle Curti FU) (Gliozzi et al. 1997; 
Torre et al. 2001).
Panthera cf. P. gombaszoegensis Kretzoi, 1938
In the IsIPU collection, there is an upper 
carnassial tooth embedded in breccia (box n. 944; 
Fig. 6A). On its labial surface it is possible to ob-
serve only the angles between protocone, paracone 
and metacone. In particular, the angle between pro-
tocone and paracone is almost 90° and the anterior 
border of  the tooth is rounded. These morpho-
logical features and the small dimensions (L= ~30 
mm) seem to indicate a close correspondence to 
P. gombaszoegensis; the specimen from Monte Peglia 
is slightly larger than Panthera ex gr. P. toscana-gom-
baszoegensis from Pirro Nord (L= 27.1; Petrucci et 
al. 2013), and its morphology is practically identical 
to P. gombaszoegensis from Cueva Victoria (L= 30.1 
mm; Madurell-Malapeira et al. 2015), and falls in the 
lower part of  the variability range of  P. gombaszoegen-
sis from Châteaux Breccia (L= 30.2-32.4 mm; Ar-
gant & Argant 2011). Nevertheless, as in the Monte 
Peglia specimen only the labial side of  the tooth is 
visible, we decided to classify this upper carnassial 
as Panthera cf. P. gombaszoegensis.
Furthemore, some upper and lower canines 
from the IsIPU collection (box n. 944; Fig. 6B) and 
several fragments of  teeth with sharp cusps, re-
trieved in the SABAPU collection (n. inv. 232-235), 
can be possibly attributed to this taxon.
Panthera gombaszoegensis is a Eurasian jaguar 
present during most of  the late Villafranchian and 
the Galerian in several Italian fossil sites (Masini 
& Sala 2007; Petronio et al. 2011; Petrucci et al. 
2013; Cherin et al. 2018), as well as in the rest 
of  Europe. Its last record occurs in Poland, where 
it survived until the early Aurelian (MIS10-9; Mar-
ciszak 2014).
Felis cf. F. lunensis Martelli, 1906
The few remains available at the SABAPU, 
an upper canine (n. inv. 236) with L= 7.3 mm; H= 
31 mm (Fig. 6C), and some first phalanges (n. inv. 
244) and at the IsIPU (a lower canine, some frag-
mentary canines, a lower molar and a first phalanx 
– box n. 944) can be assigned with relative certainty 
to the genus Felis, as they are of  smaller size than 
those of  the genus Lynx. The remains are slightly 
larger than those of  the extant Felis silvestris Schre-
ber, 1777, and they may fit in the dimensional range 
of  Felis lunensis, a species that, although rare, is still 
present in the Italian peninsula during the late Vil-
lafranchian (Tasso and Farneta FUs). The morpho-
logical discriminant characters of  Felis lunensis with 
respect to F. silvestris are: smaller mandibular diaste-
ma, more developed main cusp at the p4, absence 
of  accessory cusp at the p3 (Ficcarelli & Torre 
1974). As those characters are not observable on 
the Monte Peglia specimens, we tentatively assign 
these remains to Felis cf. F. lunensis. The modern F. 
silvestris may have occurred during the Middle Pleis-
Fig. 5 - Hystrix refossa: A1), B1), C1) molars in lateral view; A2), B2), 
C2) same teeth in occlusal view (scale bar 10 mm). Late 
Early Pleistocene of  Monte Peglia (Umbria, central Italy).
Fig. 6 - Panthera cf. P. gombaszoegensis: A) upper carnassial tooth em-
bedded in the breccia; B) lower canine; Felis cf. F. lunensis: 
C) upper canine (scale bar 2 cm). Late Early Pleistocene of  
Monte Peglia (Umbria, central Italy).
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tocene, maybe during MIS 11 (García et al. 1997; 
Petronio et al. 2019). However, fossils determined 
as wildcat with certainty, are recorded only from the 
Late Pleistocene onwards in southern and northern 
Africa and the Near East (Yamaguchi et al. 2004; 
Petronio et al. 2019).
Canis mosbachensis Soergel, 1925
Among the remains of  Canis in the IsIPU col-
lection, we highlight the presence of  a particularly 
large upper first molar (box n. 180; L= 15 mm; W= 
19 mm; Fig. 7A) with a well-characterized labial cin-
gulum, with a paracone larger than the metacone, 
protocone and metaconule, with a very robust hy-
pocone, and characterized by a deep depression in 
the center of  the occlusal surface. These characters 
differ from the correspondent ones in Canis etruscus 
Major, 1877, in the small Canis arnensis Del Cam-
pana, 1913 (Cherin et al. 2013; Bartolini Lucenti et 
al. 2020), and in Canis lupus Linnaeus, 1758 (Mecozzi 
et al. 2017; Salari et al. 2017), whereas they are rather 
similar to those described by Sotnikova (2001) and 
Mecozzi et al. (2017) for C. mosbachensis. The casts 
of  an upper canine and an upper incisor preserved 
in the MVSV, and an upper canine and eight incisors 
(n. inv. 190, 201, 202, 210, 228-231), three fragmen-
tary phalanges (n. inv. 221, 222, 227), a very frag-
mented radius (n. inv. 211) and a small astragalus (n. 
inv. 228) curated at the SABAPU probably belong to 
C. mosbachensis too. The attribution has been made 
mainly based on the dimensions of  the remains, 
rather on their morphology, due to their poor pres-
ervation state.
Piperno et al. (1984) had, instead, attributed 
the canid remains of  Monte Peglia to Canis cf. 
etruscus (the larger ones) and to Canis cf. arnensis (the 
medium-sized ones). The LO of  these taxa occurs in 
the Tasso FU (Cherin et al. 2014; Bartolini Lucenti 
& Rook 2016, 2018). Canis mosbachensis appears in the 
Italian peninsula during the last stages of  the Vil-
lafranchian (Pirro FU; Petronio & Marcolini 2013; 
Petrucci et al. 2013; Mecozzi et al. 2017) until the 
Galerian (MIS 11; Fontana Ranuccio FU; Petronio 
et al. 2019; Mecozzi et al. 2020).
Vulpes alopecoides Major, 1877
Blanc (1955) was the first to attribute the fos-
sil remains of  small canids found in Monte Peglia 
to the genus Vulpes. Remains of  a small canid have 
been found in the SABAPU collection (a calcaneus, 
n. inv. 248 and two third phalanges without n. inv.), 
at the IsIPU (boxes n. 167 and 1004; fragment of  
humerus, distal portion of  tibia, calcaneus, three pre-
molars and a fragmentary maxilla with second and 
third molar), and at the MVSV (the cast of  a tibia; 
Fig. 7B). The tibia is well preserved and has a length 
of  13 cm, an average transverse diameter of  ~5 mm. 
The length is comparable with the lower values of  the 
variability of  extant and fossil Vulpes vulpes (Linnaeus, 
1758), whereas the average transverse diameter of  
the bone is smaller than in V. vulpes and Vulpes praegla-
cialis Kormos, 1932 (see Bonifay 1971; Ballesio 1979; 
Petronio et al. 2006). The ratio between the two mea-
surements and the particular thinness and sinuosity 
of  the bone (Petronio et al. 2006) allow its attribution 
to Vulpes alopecoides. Furthermore, shape and size of  
the teeth (e.g., M1: L= 7.5 mm, W= 10.1 mm) are 
closer to V. alopecoides from Upper Valdarno (Bonifay 
1971; Bartolini Lucenti & Madurell-Malapeira 2020) 
and Pirro Nord (Petrucci et al. 2013) than to V. prae-
glacialis from L’Escale (Bonifay 1971) and Apollonia 1 
(Koufos 2018). However, according to Bartolini Lu-
centi & Madurell-Malapeira (2020) both V. praeglacia-
lis and Vulpes praecorsac Kormos, 1932 would be junior 
subjective synonyms of  V. alopecoides, the sole Late 
Pliocene-Early Pleistocene fox species of  Europe.
Vulpes alopecoides is recorded in the middle 
and late Villafranchian of  Italy (Saint Vallier FU 
- Pirro FU; Di Stefano et al. 1994; Petronio et al. 
2011; Petrucci et al. 2013). A few remains attributed 
to this species are recorded from Viatelle (“Brecce 
di Soave”, Veneto; early Middle Pleistocene; Bon 
et al. 1991), but they need a taxonomic revision, in 
fact they were not considered by Bartolini Lucenti 
& Madurell-Malapeira (2020). According to Bona 
& Sardella (2012), the “Brecce di Soave” complex 
consists of  three different main asseblages (late 
Villafranchian, earliest Galerian, and late Galerian). 
Based on the large felids, the Viatelle assemblage 
should correspond to the earliest Galerian (Bona & 
Sardella 2012). At present, the remains from Monte 
Peglia can be considered as the LO of  Vulpes alope-
coides in Italy.
Meles meles (Linnaeus, 1758)
Among the fossils from Monte Peglia, we 
observed a few remains of  a badger: two canines, 
a premolar, a molar (M1 dex: L= 10.9 mm; W= 
14.2 mm), and a distal fragment of  a humerus in 
the IsIPU collection (box n. 1003; Figs. 7C and 7E); 
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a molar (M1 dex missing the rear portion – n. inv. 
245, L= 11.0 mm; W= 11.4+ mm) in the SABAPU 
collection (Fig. 7D). In these upper molars paracone 
and metacone are well developed. The metaconule 
is shorter than the previous cones. The protocone 
is massive. The postprotocrista in the intact molar 
does not reach the metaconule. The general contour 
of  the tooth indicates that the angle formed by the 
metacone and the metaconule is large. There is no 
labial incision between the metacone and the meta-
conule (measures and terminology follow Barysh-
nikov et al. (2003). The dimensions correspond to 
those of  extant and Late Pleistocene specimens of  
M. meles (see Mallye 2018).
The above illustrated morphological charac-
ters exclude the attribution of  the fossil from Monte 
Peglia to Meles thorali Viret, 1951, to Meles dimitrius 
Koufos, 1992, and to Meles iberica Arribas & Gar-
rido, 2007 which show a contour with a much nar-
rower angle between metaconule and metacone 
(see also Koufos & Kostopoulos 1997). It must be 
noted, though, that M. iberica and the material of  
M. dimitrius from the type locality have been put in 
synonymy with M. thorali by Madurell-Malapeira et 
al. (2011a) but the validity of  M. dimitrius has been 
confirmed by Koufos (2018). The morphology of  
the studied tooth is identical with that of  M. meles 
(Linnaeus, 1758), Meles atavus Kormos, 1914, and 
Meles hollitzeri Rabeder, 1976. Madurell-Malapeira 
et al. (2011a) considered M. atavus and M. hol-
litzeri (and M. dimitrius of  the locality Apollonia; 
but see Koufos 2018) as synonyms of  M. meles. 
These authors also consider M. atavus as subspe-
cies of  M. meles. Without entering into the discus-
sion about the systematics of  the genus Meles, bas-
ing our observations on only two teeth (one of  
which broken), we assign our finding to M. meles. 
In Italy, the species M. meles appears in the late 
Villafranchian (Pirro FU; Petrucci et al. 2013) and 
is present throughout the Middle and Late Pleis-
tocene, although quite rare (Mecozzi et al. 2019). 
In Europe, the most ancient findings of  fossils 
with morphologies identical or very similar to M. 
meles date back to the late Villafranchian, more or 
less coeval with Pirro FU (Fonte Nueva 3, Spain; 
Madurell-Malapeira et al. 2011b).
Pannonictis cf. P. nestii (Martelli, 1906)
The few dental remains of  this species have 
been found only in the SABAPU collection (a 
canine – n. inv. 251; a premolar – n. inv. 252) and 
among these only a lower molar (n. inv. 253) is sig-
nificant for taxonomic purposes (m1 dex: L= 12.3 
mm; W= 5.3 mm; n. inv. 253; Fig. 8A). In this tooth, 
the protoconid is very well developed. The paraco-
nid, slightly shorter than the protoconid, is robust. 
The metaconid is located a little behind the protoco-
nide. The talonid appears as a concavity. A highly de-
veloped hypoconid and a hypoconulid are observed 
along the edge of  the talonid.
Fig. 7 - Canis mosbachensis: A) first up-
per molar (scale bar 2 cm); 
Vulpes alopecoides: B) tibia 
(scale bar 10 mm); Meles me-
les: C), D) first upper molars; 
E) distal humerus (scale bar 
2 cm). Late Early Pleistoce-
ne of  Monte Peglia (Umbria, 
central Italy).
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The m1 from Monte Peglia is rather robust; its 
dimensions and morphology permit to exclude an 
attribution to the extant species Martes martes (Lin-
naeus, 1758) and Martes foina (Erxleben, 1777), and 
to the extinct Middle Pleistocene species Martes vetus 
Kretzoi, 1942 (Rabeder 1976; Wołsan et al. 1985; 
Wołsan 1989; Baryshnikov 2009; Pacher & Döpes 
2014; Marciszak et al. 2017a). Slightly larger than 
the three previous species, though smaller than the 
Monte Peglia specimen, is the extinct species Martes 
wenzensis Stach, 1959 (Stach 1959). Any relationship 
with the much smaller genera Vormela, Oxyvormela 
and Baranogale must also be excluded (Rabeder 1973; 
Spassov 2001). The fossil from Monte Peglia per-
tains to the group of  large mustelids that have been 
attributed to the genera Pannonictis and Enhydrictis. 
Several recent works have discussed the systemat-
ics of  Pannonictis and Enhydrictis and the relationships 
between the different species (García & Howell 
2008; García et al. 2008; Peters & Vos 2012; Co-
lombero et al. 2012; Bartolini Lucenti 2018). The 
dimensions of  the studied specimen allow to ex-
clude the larger species Pannonictis pliocaenica Kormos, 
1933 (García & Howell 2008), the insular Sardinian 
forms Pannonictis baroniensis Rook, Bartolini Lucenti, 
Tuveri, Arca, 2018, Enhydrictis galictoides Major, 1901, 
Enhydrictis praegalictoides Rook, Bartolini Lucenti, Tu-
veri, Arca, 2018, and the Sicilian species Pannonictis 
(Mustelercta) arzilla (De Gregorio, 1886) (Burgio & 
Fiore 1987; Rook et al. 2018). The distinction be-
tween Pannonictis nestii and Martellictis ardea (Gervais, 
1852) is impossible on a dimensional basis. The first 
lower molar (m1) does not contain morphological 
elements that allow a distinction between these spe-
cies. However, the perfect morphological similarity 
between the Monte Peglia fossil and the m1 of  the 
mandible from Pietrafitta (Rook 1995) and with the 
remains from Pirro Nord (Colombero et al. 2012) 
allow to tentatively assign this molar to Pannonictis cf. 
P. nestii. The genus Pannonictis has a wide distribution 
in Eurasia during the Late Pliocene and the Early 
Pleistocene. Pannonictis nestii is present in the late Vil-
lafranchian of  several European localities (García et 
al. 2008; Bartolini Lucenti 2018). In Italy, the species 
is present in the Upper Valdarno (Tuscany, central 
Italy; Tasso FU), in Pietrafitta (Umbria, central Italy; 
Farneta FU), in Pirro Nord (Apulia, southern Italy; 
Pirro FU) (Martelli 1906; Rook 1995; Colombero et 
al. 2012). The presence of  P. cf. P. nestii in Monte 
Peglia represents the LO of  the species in Italy.
Mustela palerminea (Petényi, 1864)
In the IsIPU collections there is a left man-
dibular fragment (box n. 1004; Fig. 8B with m1 (L= 
5.08 mm, W= 1.93 mm) and the small alveolus of  
m2 (L= 1.52 mm). The protoconid is the dominant 
cusp, the paraconid is well developed, and a hypo-
conid is present; the metaconide is absent. The la-
bial edge of  this tooth curves regularly and does not 
show a swelling in correspondance of  the protoco-
nid (terminology and measures after Crégut-Bon-
noure et al. 2018)
The attribution of  isolated remains of  small 
mustelids presents considerable difficulties since 
a recent systematic review of  all European fos-
sil forms attributed to the genus Mustela is lacking. 
However, for dimensional reasons, the extant large 
species Mustela everesmanii (Lesson, 1827), Mustela 
putorius Linnaeus, 1758, Mustela lutreola (Linnaeus, 
1761) and the extinct species Mustela stromeri Kor-
mos, 1934 (Kormos 1934; Marciszak et al. 2017b; 
Bourgeois 2018) can be excluded. The smaller fossil 
species Mustela praenivalis Kormos, 1934 can also be 
excluded, as it has dimensions of  m1 smaller than 
the fossil under study (Kormos 1934; Rabeder, 1976; 
Marciszak & Socha 2014; Bourgeois 2018). Among 
other fossil forms Mustela plioerminea Stach, 1959 was 
established based on a skull without a jaw (Stach, 
1959). Morlo & Kundrát (2001) attributed to this 
species an isolated m1, which has a length similar 
to that of  our fossil, however, the m1 of  M. plioer-
minea has a “hypoconid clearly separated from the 
posterior cingulid cusps” (Morlo & Kundrát 2001), a 
character not present at the Monte Peglia fossil. Mu-
stela pliocaenica Stach, 1959, another fossil species, has 
dimensions similar to those of  our fossil, however, 
Rabeder (1976) suppose that the various remains 
attributed by Stach (1959) to this species belong to 
different species and all the material needs a revision 
which, as far as we know, has so far, not been under-
taken. The size of  the tooth does not fall within the 
range of  variability of  the majority of  the popula-
tions of  Mustela nivalis Linnaeus, 1766 (Abramov & 
Baryshnikov 2000; Marchiszak & Socha 2014) but in 
some populations the sizes of  m1 of  the males are 
similar and even greater than those of  our specimen 
(Baryshnikov 2009; Marciszak 2016). The same rea-
soning, but in reverse, is valid for Mustela erminea Lin-
naeus, 1758. In this case, the majority of  the males 
have larger m1 than the fossil under study but fe-
male individuals have similar and even smaller di-
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mensions (Marciszak & Socha 2014; Baryshnikov 
& Alekseeva 2017). From a morphological point 
of  view, these two species have on the labial side 
of  m1 a swelling corresponding to the protoco-
nid, more marked at M. erminea but also evidently 
present at M. nivalis (Rabeder, 1976). Both mor-
phology and dimensions fit with those reported 
by Rabeder (1976) as Mustela palerminea. For this 
reason, the fossil from Monte Peglia is assigned to 
the latter species.
Mustela palerminea is present in several Eu-
ropean sites (France, Spain, Italy, Germany, Hun-
gary) of  Early- and early Middle Pleistocene age 
(Bourgeois 2018; Gasparik & Pazonyi 2018 both 
with references). In Italy the species is reported 
from Pirro Nord (Apulia, southern Italy; Pirro FU; 
Petrucci et al. 2013). Also for this species, as for the 
previous one, Monte Peglia represents the LO in 
Italy. 
Ursus cf. U. etruscus G. Cuvier, 1823
In the IsIPU collection, two lower molar 
fragments have been found (box n. 1003; Figs. 
8C-D) which, due to their small size and the small 
number of  visible accessory tubercles indicate a 
possible affinity to the arctoid group. The dimen-
sions of  an upper fourth premolar (L= 21.0 mm; 
W= 12.8 mm) and a particularly sharp lower ca-
nine (available as a cast), found in the SABAPU 
collection (n. inv. 188-189; Fig. 8E), fit in the di-
mensional variability range of  U. etruscus Cuvier, 
1823 (Torres 1984; Capasso Barbato et al. 1990; 
Petrucci et al. 2013). However, also in this case, 
the morphological characters can not provide any 
further discriminating information.
Ursus etruscus is the only Italian arctoid bear of  
Villafranchian age (Gliozzi et al. 1997; Petronio et al. 
2011; Petrucci et al. 2013), but the available morpho-
logical characters are not sufficient for a confident 
specific attribution.
Macaca sylvanus florentinus Cocchi, 1872
The remains of  Macaca have not been found 
in the SABAPU and in the IsIPU. Basilici et al. 
(1991) mention the presence of  a specimen, still 
encased in the breccia, of  a left mandibular branch 
with teeth, truncated posteriorly behind m1 and 
anteriorly at the level of  the symphysis menti. The 
authors observed that, compared with the holotype 
of  M. sylvanus, the p4 of  the above mentioned speci-
men appeared to be much larger, whereas the canine 
was slightly smaller and less robust. Other features 
matched instead those of  M. sylvanus, as a large-sized 
p3 with a remarkably developed posterior tubercle 
and a p4 more developed than m1. On these premis-
es, Basilici et al. (1991) hypothesized that the Monte 
Peglia jaw could be a more evolved form than the 
Villafranchian specimens (Macaca sylvanus florentinus).
Fig. 8 - Pannonictis cf. P. nestii: A) first 
lower molar (scale bar 10 
mm); Mustela palerminea: B) 
mandibular fragment with 
first lower molar (scale bar 
5 mm); Ursus cf. U. etruscus: 
C), D) fragments of  lower 
molars; E) lower canine 
(scale bar 2 cm). Late Early 
Pleistocene of  Monte Peglia 
(Umbria, central Italy).
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Equus altidens (von Reichenau, 1915)
A second lower premolar and a fragmentary 
third or fourth lower premolar (Fig. 9A-B) present in 
the IsIPU collection (box n. 1004) must be referred 
to this species. The morphology of  the metaconid 
and the metastylid of  the premolars, particularly of  
p3/4, as well as the profound postprotoconal fold 
between them, is identical to Equus altidens (see Al-
berdi & Palombo 2013).
According to Alberdi et al. (1998) and Pi-
ñero & Alberdi (2015) Equus altidens may represent 
the last horse of  the stenonoid group. This species is 
present in Italy during the late Villafranchian (since 
Farneta FU; Gliozzi et al. 1997; Arzarello et al. 2012; 
Alberdi & Palombo 2013), however it has a very ex-
tensive biochronological interval up to the middle 
Galerian (Isernia FU; Petronio et al. 2011).
Stephanorhinus cf. S. hundsheimensis Toula, 1902
The dimensions of  a few ribs retrieved at the 
IsIPU are compatible with those of  pachyderms 
smaller than the elephant. Their taxonomic assign-
ment can be made only as Rhinoceratidae family. A 
fragment of  jaw of  a rhinoceros (Fig. 9C) was found 
in a box labeled n.16, wrapped in a newspaper dated 
October 23, 1955 (Fig. 9C) and without any further 
specification about the site or the stratigraphy. This 
taxon does not appear in older fauna lists (Blanc 
1955, 1956; Piperno et al. 1984). It is quite possible 
that this jaw may be the rhino jaw collected by P.C. 
Fajella in the “sabbie arrossate Villafranchiane” a 
few km from the Monte Peglia quarry, next to Villa 
Vogorides (Borgo S. Faustino, Orvieto) and attrib-
uted by Blanc (1956) to Rhinoceros etruscus.
The specimen is badly preserved and the 
teeth are relatively worn. In particular, the most 
anterior tooth (a p4 or m1) is very damaged. In oc-
clusal view, the buccal groove is deep and reaches 
the base of  the crown; the labial cingulum is ab-
sent. Deep and sharp vestibular grooves are usu-
ally recorded in S. hundsheimensis (see Lacombat 
2005). This character has been observed in several 
specimens from the Middle Pleistocene sites in 
Germany (Pandolfi & Erten 2017). In Stephanorhi-
nus etruscus (Falconer, 1868) instead, the vestibular 
grooves are normally open and shallow (Pandolfi 
& Erten 2017 and references therein). Due to the 
poor preservation state of  the specimen, several 
useful diagnostic characters can not be observed 
(e.g., the presence of  lingual cingula and the mor-
phology of  the lingual valleys). For this reason, we 
prefer to classify the specimen as S. cf. S. hundshei-
mensis.
The FO and LO of  Villafranchian and Gale-
rian rhinoceroses were a matter of  debate during the 
past years (Mazza et al. 1993; Van der Made 2010; 
Pandolfi & Petronio 2011). The latest Villafranchian 
rhinoceroses of  Italy, recently revised by Pandolfi et 
al. (2017), have been attributed to S. etruscus (Pandol-
fi & Petronio 2011; Pandolfi et al. 2015; Pandolfi et 
al. 2017). Stephanorhinus etruscus persisted in the Ital-
ian peninsula until the end of  the Early Pleistocene 
(Pandolfi & Marra 2015). According to Pandolfi & 
Marra (2015), Pandolfi & Erten (2017) and Pan-
dolfi et al. (2017), S. hundsheimensis appeared in Italy 
around 1.1 Ma (Colle Curti FU). The Hundsheim 
rhinoceros was documented in Italy at least until 
the middle part of  the Middle Pleistocene (Fontana 
Ranuccio FU), when it was replaced by Stephanorhi-
nus hemitoechus (Falconer, 1859) (Pandolfi et al. 2013; 
Marra et al. 2014; Pandolfi & Marra 2015).
Sus sp.
A mandible fragment with two premolars, a 
lower molar (Fig. 10A), and two fragmentary  canines 
curated at the IsIPU (box n. 1004), and a canine, 
three fragmented teeth and a carpal bone housed 
in the SABAPU (n. inv. 134-137) can be attributed 
to the genus Sus. The size of  the canines could be 
discriminant at the specific level, but the remains 
are too scarce for a reliable taxonomic attribution.
Fig. 9 - Equus altidens: A-B) lower premolars (scale bar 2 cm); Stepha-
norhinus cf. S. hundsheimensis: C) fragment of  mandible (scale 
bar 5 cm). Late Early Pleistocene of  Monte Peglia (Umbria, 
cen tral Italy).
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Capreolus sp.
A premolar and a small molar in the SA-
BAPU (n. inv. 415), and a few lower (L. 18 mm; 
L. 14 mm) and upper molars (box n. 180), plus a 
basal fragment of  an antler (Fig. 10B) and a frag-
mentary mandible in the IsIPU (box n. 246) be-
longs to small cervid. Both the morphology and 
the dimensions testify in favor of  the presence of  a 
member of  the genus Capreolus.
In central-western Europe Capreolus cusanoi-
des H.-D. Kahlke, 2001 is present during the final 
Early Pleistocene and Capreolus suessenbornensis H.-
D. Kahlke, 1956 during the Middle Pleistocene 
(Kahlke 2001; Valli 2010). Unfortunately, the avail-
able material does not allow classification beyond 
the genus level.
Axis eurygonos (Azzaroli, 1947)
In the SABAPU two lower- and two upper 
molars (n. inv. 337, 393), a fragmentary calcaneus 
(n. inv. 394), and other bone fragments of  a cervid 
(n. inv. 405, 413, 4140) have been recovered. Also 
in the IsIPU several remains, mostly first and sec-
ond phalanges (box n. 236), lower and upper teeth 
and fragments of  mandibles (boxes n. 1003, 1004) 
(Fig. 10C) and of  long bones (boxes n. 167, 901, 
1005) of  the same taxon are curated. Moreover, in 
the debris of  the Monte Peglia Quarry a metacar-
pal diaphysis incorporated in the bone breccia was 
recently recovered. The structure and morphol-
ogy of  the molars, which appears particularly ad-
vanced, suggest their attribution to Axis eurygonos 
(see Di Stefano & Petronio 2002) and exclude af-
finities with the more archaic Villafranchian forms 
Axis lyrae (Azzaroli, 1992) and Axis nestii (Azzaroli, 
1947). The diaphysis of  the metacarpus (very nar-
row: W= 1.3 cm), should belong to a female. In 
general, the morphology and the dimensions (Di 
Stefano & Petronio 1998, 2002) of  these fossils can 
be referred to Axis eurygonos.
Blanc (1955) and Piperno at al. (1984) hy-
pothesized the presence in Monte Peglia of  Cervus 
cf. C. perrieri Croizet & Jobert, 1828. Cervus perrieri, 
whereas previously argued (Di Stefano & Petronio 
2002; Petronio et al. 2011), never dispersed into 
Italy.
The biochronological range of  Axis eurygonos 
is quite large (Di Stefano & Petronio 2002; Petro-
nio et al. 2011), and goes from the last FU of  the 
Villafranchian to almost the entire Galerian; hence 
the presence of  this taxon is biochronologically ir-
relevant. 
Hemitragus cf. H. orientalis Crégut-Bonnoure 
& Spassov, 2002
Two upper molars (M1 – n. inv. 129; M2 
– n. inv. 130) have been found in the SABAPU 
collection (Figs. 11A-B). They are hypsodont and 
show the small enamel “pli” characteristic of  Cap-
rinae on the posterior lobe. The “pli” has a quite 
complex outline and constitutes the edge of  a care-
na on the occlusal surface. The above mentioned 
teeth also have a convex crown, slightly curved 
labio-lingually, a mesostyle more protruding at the 
base than the other lateral cusps, and the root of  
the posterior lobe occupies the half  of  the base of  
the lobe. These morphological features are typical 
of  the genus Hemitragus. The M1 shows a medium 
degree of  wear (H= ~34 mm, close to the average 
value of  H. orientalis from Villány-Kalkberg, Hun-
gary, middle Villafranchian), and the M2 is slightly 
worn (H= ~44 mm, close to the maximum value 
of  Hemitragus bonali Harlé & Stehlin, 1913 from Es-
cale, France, Galerian). The dimensions of  the M1 
(occlusal L= ~21 mm; L at the base= ~17 mm) are 
close to the maximum values of  H. orientalis from 
Slivnitsa (Bulgaria, early late Villafranchian) and 
Villány-Kalkberg, larger than those of  H. bonali 
from Escale and Arago (France, Galerian) and of  
Hemitragus albus (Moyà-Solà, 1987) from Venta Mi-
cena (Spain, late Villafranchian; Moyà-Solà 1987; 
Fig. 10 - Sus sp.: A) lower molar; Capreolus sp.: B) basal fragment of  
antler; Axis eurygonos: C) fragment of  mandible (scale bar 2 
cm). Late Early Pleistocene of  Monte Peglia (Umbria, cen-
tral Italy).
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Crégut- Bonnoure & Spassov 2002; Rivals 2004). 
The dimensions of  the M2 (occlusal L= 22.3 mm; 
L at the base= ~19 mm) are close to the maximum 
values of  H. orientalis from Villány-Kalkberg and 
Kozarnika (Bulgaria, early Villafranchian), larger 
than those of  H. bonali from Escale and Arago and 
H. albus from Venta Micena (Crégut-Bonnoure & 
Spassov 2002; Rivals 2004; Fernandez & Crégut-
Bonnoure 2007). The width values of  both M1 and 
M2 from Monte Peglia (M1: W of  anterior lobe= 
10.0 mm; W of  posterior lobe= 9.5 mm; M2: W of  
anterior lobe= 9.6 mm; W of  posterior lobe= 10.0 
mm) are close to the minimum values of  all the 
considered species (Crégut-Bonnoure & Spassov 
2002; Rivals 2004; Fernández & Crégut-Bonnoure 
2007). For these reasons, the tahr remains from 
Monte Peglia are attributed to Hemitragus cf. H. ori-
entalis.
Furthermore, a few first and second frag-
mentary phalanges comparable in size and mor-
phology to Caprinae, found in the IsIPU, can be 
attributed to this taxon.
According to Crégut-Bonnoure (2007), H. 
orientalis/H. cf. H. orientalis occurs in the Early 
Pleistocene (MNQ 17, 18, 19 and 20; middle Villaf-
ranchian - earliest Galerian). Its core distribution is 
in eastern Europe, but there are reports also from 
western Europe (e.g., Senèze, Le Vallonet, Soleil-
hac). In Italy, “Hemitragus cf. H. stehlini” from Col-
lepardo (Cassoli & Segre Naldini 1994; Gliozzi et 
al. 1997) probably has to be referred to H. orientalis 
(see Crégut-Bonnoure 2007; Masini et al. 2013).
Bison degiulii Masini, 1989
This taxon is the most common among the 
Monte Peglia fossil remains preserved at the SA-
BAPU (n. inv. 266, 275, 276, 277, 280, 283, 295, 301, 
302, 303, 305, 312, 314, 317, 319, 320-326, 328). It 
is also quite common at the IsIPU collection (boxes 
n. 180, 236, 246; 901, 1005). The remains mainly 
consist in lower and upper teeth, phalanges, and 
other short limb bones. The morphology of  the 
lower third molars (SABAPU n. inv. 276, 277; IsIPU 
box n. 236) with the typical very narrow labial valley 
between the talonid and the hypoconid and with a 
very evident ectostylid; Fig. 11C) and the morphol-
ogy of  the articulation surface of  the astragalus 
(with a particularly narrow intertrochlear fossa in 
dorsal view and the articular surface in plantar view; 
IsIPU boxes n. 901 and 1005; Fig. 11D) is similar to 
that of  Bison (see Sala 1986).
Piperno et al. (1984) referred the large bovids 
from Monte Peglia to Leptobos sp.. Leptobos was re-
placed during the latest Villafranchian (Pirro FU) by 
the small Bison (Eobison) degiulii, whereas the heavy 
and larger Bison schoetensacki is recorded in the Ga-
lerian (Colle Curti FU; Gliozzi et al. 1997; Petronio 
et al. 2011; Masini et al. 2013; Petronio & Marcolini 
2013). Recently, the role of  B. degiulii as a marker of  
the latest Villafranchian is a matter of  discussion. 
Fig. 11 - Hemitragus cf. H. orientalis: 
A), B) upper molars (scale 
bar 2 cm); Bison degiulii: third 
lower molar C1) occlusal 
view, C2) lateral view (sca-
le bar 2 cm); D) astragalus 
(scale bar 5 cm). Late Early 
Pleistocene of  Monte Peglia 
(Umbria, central Italy).
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However, in Ellera (Umbria), B. degiulii appears to-
gether with Praemegaceros cf. P. verticornis (faunal list in 
Cherin et al. 2012), a species which is considered as 
a marker of  the beginning of  the Galerian (Gliozzi 
et al. 1997). Other uncertainties about the value of  
B. degiulii as a marker of  the latest Villafranchian, are 
the dating of  the incomplete skeleton of  Capena in 
Lazio (Slivia FU?; Marra et al. 2018), and the report 
of  B. degiulii from Cava Redicicoli (Lazio; Marra et 
al. 2014). The bison remains found in Promano 
(Città di Castello, Umbria) are instead attributed to 
Bison cf. B. schoetensacki. Promano is one of  the few 
local faunas referred to the Colle Curti FU (Argenti 
2004).
Small mammals
The small mammals collected at Monte Peg-
lia were studied in detail by Van der Meulen (1973) 
who identified five insectivore taxa, nine rodent 
taxa, and two taxa of  lagomorphs. In the lower layer 
(under the calcite layer), the following species were 
reported: Talpa cf. T. fossilis, Sorex runtonensis, Bere-
mendia fissidens, ?Episoriculus cf. E. castellarini, Ungaro-
mys nanus, Pliomys episcopalis, Mimomys savini, Mimomys 
blanci, Allophaiomys sp. A, Apodemus cf. A. sylvaticus, 
Apodemus cf. A. dominans form A, Glirulus sp., Lepus 
terraerubrae. In the upper layer, above the calcite 
layer, the following species were reported: Talpa cf. 
T. fossilis, Sorex runtonensis, Beremendia fissidens, Neomys 
cf. N. newtoni, Ungaromys nanus, Mimomys blanci, Al-
lophaiomys sp. B, Apodemus cf. A. sylvaticus, Apodemus 
cf. A. dominans form B, Lepus sp.
The purpose of  this chapter is to simply up-
date the systematic attributions and analyze the bio-
cronological distribution of  the different taxa based 
on recent scientific literature. In the examined ma-
terial, the small mammals of  the upper layer are to-
tally missing, whereas there are few remains coming 
from the lower layer.
Talpa cf. T. fossilis Petényi, 1864
The validity of  this species was challenged by 
van Cleef-Roders & van den Hoek Ostende (2001 
with references), who put this species in synonymy 
with Talpa europaea Linnaeus, 1758. Its validity was 
instead confirmed by Sansalone et al. (2015). In Eu-
rope, T. fossilis is widespread since the Pliocene to 
the Middle Pleistocene. In Italy, the FO of  the spe-
cies occurs at the Miniera della Polveriera (Monte 
Argentario, Tuscany, central Italy; early Biharian, 
Farneta FU) (Siori et al. 2014). Talpa fossilis is also 
present at Cengelle and Viatelle (Veneto, north-
eastern Italy; late Biharian?-early Toringian?; Pasa 
1947; Bon et al. 1991). According to Fanfani (2000), 
Talpa fossilis from Montagnola Senese (Tuscany, cen-
tral Italy; late Villányian, Coste San Giacomo FU; 
Fondi, 1972) is instead Talpa minor Freudenberg, 
1914. Finally, T. fossilis from Visogliano (Venezia 
Giulia, north-eastern Italy, between Isernia FU and 
Fontana Ranuccio FU) reported by Fanfani (2000), 
is instead ascribed to T. europaea by Abbazzi et al. 
(2000).
Sorex runtonensis Hinton, 1911
This soricid is very similar to Sorex subaraneus 
Heller, 1958, which is why Fanfani (2000) classifies 
many fossil remains of  Italian sites such as Sorex gr. 
S. subaraneus-S. runtonensis. Rofes et al. (2016) con-
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Blanc 1955, 1956 Piperno et al. 1984 This work 
Hystrix etrusca  Hystrix refossa 
Machairodus cf. M. latidens Homotherium crenatidens Homotherium latidens1 
 Panthera cf. P. toscana Panthera cf. P. gombaszoegensis 
 Felis cf. F. lunensis Felis cf. F. lunensis 
Canis etruscus Canis cf. C. etruscus Canis mosbachensis 
 Canis cf. C. arnensis Canis mosbachensis 
Vulpes sp.  Vulpes alopecoides 
  Meles meles 
  Pannonictis cf. P. nestii 
  Mustela palerminea 
Ursus sp. Ursus cf. U. etruscus Ursus cf. U. etruscus 
Macaca sp. Macaca florentina Macaca sylvanus florentinus2 
  Equus altidens 
Rhinoceros etruscus3  Stephanorhinus cf. S. hundsheimensis3 
Sus sp.  Sus sp. 
Cervus perrieri Cervus cf. C. perrieri Axis eurygonos 
  Capreolus sp. 
"Antelope" Hemitragus sp. Hemitragus cf. H. orientalis 
Bos vel Bison Leptobos sp. Bison degiulii 
Tab. 2 - Large mammals of  Monte 
Peglia lower assemblage (late 
Early Pleistocene) according 
to Blanc (1955, 1956), Pi-
perno et al. (1984), and this 
work.
   1Considering also Sardella & 
Iurino (2012).
   2From Basilici et al. (1991).
   3The mandible fragment was 
probably recovered in the 
Villafranchian reddened san-
ds near “Villa Vogorides” in 
San Faustino village, few Km 
from the Monte Peglia quarry 
(see Blanc 1955).
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sider S. subaraneus as a synonym of  S. runtonensis. On 
the contrary, Rzebik-Kowalska & Pereswiet-Soltan 
(2018) consider the two species as distinct. In Eu-
rope, S. runtonensis is present in a large area since the 
Early Pleistocene (late Villányian) until the end of  the 
Late Pleistocene, and could have survived until the 
Holocene (Osipova et al. 2006; Rofes et al. 2016 with 
references). In Italy, its biochronological distribution 
extends from Monte Peglia (late early Biharian) to 
the late Middle Pleistocene (early Toringian) (Fan-
fani 2000; Kotsakis et al. 2003; Bona et al. 2008).
Beremendia fissidens (Petényi, 1864)
This is a species that covers a vast Eurasian 
area and is present in Europe since the beginning 
of  the Pliocene (early Ruscinian, MN 14) until the 
beginning of  the Middle Pleistocene (late Biharian) 
(Rzebik-Kowalska 1998; Rofes & Cuenca-Bescós 
2009). In Italy, the species is present since the Late 
Pliocene (early Villányian, Triversa FU) to the end 
of  the Early Pleistocene (late early Biharian, Colle 
Curti FU) (Kotsakis et al. 2003; Bona et al. 2015).
Asoriculus cf. Asoriculus castellarini (Pasa, 1947)
A few remains, present only in the Monte 
Peglia lower assemblage, were doubtfully attributed 
by Van der Meulen (1973) to this species, once as-
signed to the genus Neomys by Pasa (1947). After 
Van der Meulen (1973), the characteristics of  this 
species do not fall within the definition of  Neomys 
but are more easily compared to those of  Episoricu-
lus. Later, the European fossil members of  the ge-
nus Episoriculus were transferred to the genus Asoric-
ulus (see Hutterer 1994). Rzebik-Kowalska (2013) 
considered A. castellarini as synonym of  A. gibbero-
don, but Fanfani (2000), studying again the mate-
rial described by Pasa (1947), confirmed the valid-
ity of  A. castellarini. This species is present only in 
three Italian fossiliferous sites: Soave Cava Sud and 
Cengelle (both in Veneto, north-eastern Italy; late 
early Biharian) and Monte Peglia (Pasa 1947; Van 
der Meulen 1973; Fanfani 2000 with references) and 
in a Greek site “Ravin of  Voulgarakis” (Koliadimou 
& Koufos 1998) which is considered to be slightly 
younger than Monte Peglia, framed between 1.4 and 
1.0 Ma after Doukas & Papayanni (2016).
Neomys cf. Neomys newtoni Hinton, 1911
The species is not very common as a fos-
sil, however it is known from a few European and 
Asian sites. Neomys newtoni is present in Europe dur-
ing the Early and Middle Pleistocene (early Bihar-
ian - early Toringian) (Botka & Mészáros 2017). In 
Italy, the species is reported from Soave Cava Sud 
(Veneto, north-eastern Italy; late early Biharian) and 
Monte Peglia (Kotsakis et al. 2003 with references). 
The remains from Soave Cava Sud have been re-
vised by Fanfani (2000) who confirmed the attribu-
tion of  Pasa (1947). Fanfani (2000), based on the 
illustrations of  Van der Meulen (1973), confirmed 
also the presence of  N. cf. N. newtoni in Monte Pe-
glia.
Ungaromys nanus Kormos, 1933
Rabeder (1981) established a new species (Un-
garomys meuleni) for the fossil remains of  Monte Pe-
glia. Carls & Rabeder (1988) considered U. meuleni 
as the last species of  an evolutionary line com-
prising Ungaromys dehmi Carls & Rabeder, 1988-U. 
nanus-U. meuleni. Tesakov (1998) accepted U. meule-
ni as a valid species. On the contrary, Maul & Mar-
kova (2007) did not accept this species as valid. Wu 
& Flynn (2017) instead, seem to accept its validity. 
Ungaromys nanus has a wide European diffusion 
and a chronological range from 1.8 to ~1.1 Ma, 
covering almost the entire early Biharian (Maul 
& Markova 2007). In Italy, besides Monte Peglia, U. 
nanus is present at Castagnone (Piedmont, north-
western Italy) whose age is attributed to the Jara-
millo Subchron (late early Biharian, Colfiorito FU) 
(Giraudi et al. 2003; Siori & Sala 2007). Pending the 
revision of  the Ungaromys material of  Monte Peglia 
stored in Utrecht, we prefer to continue to attri-
bute these remains to U. nanus.
Pliomys episcopalis Méhely, 1914
This arvicolid is widespread in great part of  
Europe since the late Villányian (Kowalski 2001). 
It persists until the early Toringian in central Eu-
rope and it disappears at the end of  the early Bihar-
ian in Eastern Europe (Maul & Markova 2007). In 
Italy, it is known from the beginning of  the early 
Biharian (Tasso FU) to the early Toringian (Fontana 
Ranuccio FU) (Kotsakis et al. 2003; Masini & Sala 
2007; Sala & Masini 2007 all with references).
Mimomys savini Hinton, 1910
This large arvicolid, very common through-
out Europe, characterizes the entire Biharian and 
has been the subject of  several publications (Maul 
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et al. 1998; Kowalski 2001; Markova 2005; Lo-
zano- Fernández et al. 2013, among others). Fe-
jfar & Heinrich (1990) proposed the division of  
faunas of  Neogene and Quaternary small mam-
mals of  Europe in Zones characterized by the most 
common rodents of  the assemblages. Mimomys 
savini and Mimomys pusillus (Méhely, 1914) char-
acterize the early Biharian, whereas M. savini and 
some species of  Microtus (not of  the subgenus 
Allophaiomys) characterize the late Biharian. It is 
worth to remark that in Eastern Europe M. sa-
vini continues to be present even long after its dis-
appearance in western Europe (Maul & Markova 
2007). In Italy, the FO of  M. savini is signaled in 
the Upper Valdarno (Tuscany, central Italy; early 
Biharian, Tasso FU) and its LO in San Lorenzo 
(Basilicata, southern Italy; late Biharian, Ponte 
Galeria FU) (Kotsakis et al. 2003; Masini & Sala 
2007; Sala & Masini 2007 all with references).
Mimomys blanci Van der Meulen, 1973
This species was established by Van der Meu-
len (1973) based on material from the lower level 
of  Monte Peglia. According to this researcher, the 
species that most resembles M. blanci is M. pusil-
lus. According to Rabeder (1981), M. blanci could 
be a more advanced species in the evolutionary line 
leading to M. pusillus. Mimomys blanci was considered 
valid and reported from France (Bachelet 1990; 
Aguilar et al. 1993), England (Mayhew & Stuart 
1986), Netherlands (van Kolfschoten 1988, 1990); 
M. cf. M. blanci was also reported from Spain (Ga-
lobart & Agustí 2003), and Bulgaria (Popov 2017). 
Specimens of  different ages (late early Biharian or 
latest Villányian-earliest Biharian) were assigned to 
M. blanci. Tesakov (1998) and Mayhew (2015) at-
tributed the fossil specimens of  older ages previ-
ously assigned to M. blanci from England and the 
Netherlands (see also van Kolfschoten 2001) to 
another species (Mimomys tigliensis Tesakov, 1998). 
Kowalski (2001), based on the publications clas-
sifying the populations of  small-sized Mimomys of  
the latest Villányian as M. blanci, considers it as a 
“primitive” form of  M. pusillus. Other researchers 
(Maul et al. 1998; Maul & Markova 2007; Serdyuk 
2010) consider M. blanci a synonym of  M. pusillus. 
Siori & Sala (2007) are of  the same opinion. Pend-
ing a revision of  the Monte Peglia material, for the 
moment we prefer to keep the specific name M. 
blanci.
Microtus (Allophaiomys) nutiensis (Chaline, 1972)
Van der Meulen (1973) officially classified the 
arhizodont arvicolid species, collected in the lower 
layer of  Monte Peglia as Allophaiomys sp. A. Howev-
er, Van der Meulen (1973, p. 98) hypothesized that 
this species could be identical to Allophaiomys pliocae-
nicus nutiensis Chaline, 1972 established for remains 
coming from Les Valerots (France). This identifica-
tion of  the subspecies proposed by Chaline (1972), 
raised to a species level, was later confirmed by Van 
der Meulen (1978) and widely accepted (cfr., among 
others, Agustí 1992; Chaline et al. 1999; Laplana et 
al. 2000). This species is also present in several fos-
siliferous sites in Europe (and doubtfully in Anato-
lia) (Markova & Vislobokova 2016 with references; 
Lozano-Fernández et al. 2019 with references) of-
ten together with the species Microtus (Allophaiomys) 
burgondiae Chaline, 1972. The presence of  M. (A.) 
nutiensis seems to characterize the last phases of  the 
early Biharian in central and western Europe (1.4-
0.9 Ma) (Lozano-Fernández et al. 2019). Microtus 
(Allophaiomys) nutiensis seems to persist also during 
the first phases of  the late Biharian in eastern Eu-
rope (Markova & Vislobokova 2016). In Italy, be-
sides Monte Peglia, it is doubtfully reported from 
Castagnone (Piedmont, north-western Italy; late 
early Biharian, Colle Curti FU) (Siori & Sala 2007).
Microtus (Allophaiomys) burgondiae Chaline, 1972
Van der Meulen (1973) officially classified 
the arhizodont arvicolid recovered in the upper 
layer of  Monte Peglia as Allophaiomys sp. B. Also in 
this case, in the discussion, Van der Meulen (1973, 
p. 98) hypothesized the identity of  this species with 
Microtus malei burgondiae Chaline, 1972, an opinion 
reiterated by Van der Meulen (1978) and widely ac-
cepted by (Agustí 1992; Laplana et al. 2000 among 
others). This subspecies was raised to the specific 
rank and transferred to the genus Allophaiomys (now 
considered a subgenus of  Microtus) (Laplana et al. 
2000 with references). Microtus (Allophaiomys) burgon-
diae is present, very often together with M. (A.) nu-
tiensis, in some Iberian sites and in the type locality 
of  Les Valerots (France). Unlike M. (A.) nutiensis, M. 
(A.) burgondiae is not widespread throughout Europe 
although it is reported from Romania (Markova & 
Vislobokova 2016) and Bulgaria (Popov 1994). Ac-
cording to Cuenca-Bescós et al. (2010, 2013), in the 
Atapuerca sequences the presence of  M. (A.) bur-
gondiae and M. (A.) nutiensis characterizes the pre-
Petronio C., Angelone C., Atzori P., Famiani F., Kotsakis T. & Salari L. 808
Jaramillo faunas of  the early Biharian. In Italy, the 
species is known only from Monte Peglia (Kotsakis 
et al. 2003).
Apodemus cf. A. sylvaticus (Linnaeus, 1758)
Van der Meulen (1973) classified doubtfully 
the remains of  a murid recovered from both the 
layers of  Monte Peglia.as A. cf. A. sylvaticus Argenti 
(1999) assigned these remains to A. sylvaticus.
Recently, the presence of  the extant species A. 
sylvaticus and Apodemus flavicollis (Melchior, 1834) in 
the Early Pleistocene (reported in many papers, see 
Knitlová & Horáček 2017 with references) has been 
questioned by Knitlová & Horáček (2017). In Italy, 
A. sylvaticus is reported from Miniera della Polveriera 
(Tuscany, central Italy; early Biharian, Farneta FU) 
(Siori et al. 2014) and becomes very common during 
the Toringian (Kotsakis et al. 2003 with references).
Apodemus dominans Kretzoi, 1959
Another species of  Apodemus, A. dominans, 
was reported from Monte Peglia by Van der Meu-
len (1973). He distinguished two forms: form A in 
the lower layer, and form B in the upper layer. Ar-
genti (1999) proposed to classify these specimens 
as Apodemus cf. A. maastrichtiensis van Kolfschoten, 
1985 for morphological reasons, even if  their di-
mensions exceed the upper limits of  the variabil-
ity of  the small type-population, of  Middle Pleis-
tocene age (van Kolfschoten, 1985). The validity 
of  A. dominans has been questioned. This species 
was considered as a synonym of  Apodemus atavus 
Heller, 1934 by Fejfar & Storch (1990) and later 
by many others (see Knitlová & Horáček 2017 
with references). However, many researchers con-
tinue to consider A. dominans as a valid species 
(van den Hoek Ostende et al. 2015; Pazonyi et al. 
2016; Şen et al. 2019). In Italy, A.dominans / A. ata-
vus is present from the latest Miocene (late Turolian, 
MN 13; Colombero et al. 2017) to the early Biharian 
(Kotsakis et al. 2003 with references) The biochro-
nological range of  A. maastrichtiensis covers in central 
and north-western Europe the early Toringian and 
the first part of  the late Toringian (van Kolfschoten 
1985, 2000).
Glirulus sp.
This genus, present in Monte Peglia with 
only one specimen (now lost), is present in Italy 
since the latest Miocene (late Turolian, MN 13; Co-
lombero et al. 2017). Monte Peglia is the youngest 
Italian site in which it is present (Kotsakis 2003).
Lepus terraerubrae Kretzoi, 1956
This species has been described on the ba-
sis of  Biharian materials from Hungary (Kret-
zoi 1956, 1965). Though erected and described in 
a footnote, Lepus terraerubrae is a valid species (see 
Gasparik & Pazonyi 2018 for the latest update). 
However, some authors noticed the extremely gen-
eral terms used for the diagnosis, not sufficient for 
a valid characterization (López Martínez 1980), and 
others repute L. terraerubrae as a nomen dubium (see 
details in Angelone et al. 2020). The remains attrib-
uted to L. terraerubrae are the oldest known represen-
tatives of  the genus Lepus in Europe, whose disper-
sal can be followed during the Biharian of  eastern 
and central Europe (see Averianov 2001 with refer-
ences). Van der Meulen (1973) reported L. terraeru-
brae from the lower level of  Monte Peglia. López 
Martínez (1980) noticed that the specimen pictured 
in Van der Meulen (1973, p. 27, fig. 8) shows the 
earliest stages of  the characters, later developed in 
recent species of  Lepus, in particular in Lepus euro-
paeus Pallas, 1778.
Oryctolagus sp.
Van der Meulen (1973) reported the pres-
ence of  Lepus sp. in the upper level of  Monte Pe-
glia and illustrated two teeth. López-Martínez (1980, 
1989) considered these fossils as belonging to the 
genus Oryctolagus, an opinion shared by Angelone & 
Rook (2012) and Angelone (2013). After these au-
thors, the specimens from Monte Peglia probably 
belong to Oryctolagus valdarnensis (Weithofer, 1889); 
however, in the absence of  a review of  the material, 
they preferred to classify these remains to a generic 
level only. This would be the last representative of  
Old Oryctolagus Population before a long hiatus in 
the temporal distribution of  the genus Oryctolagus in 
Italy (see discussion in Angelone et al. 2020).
New material of  small vertebrates
In the ISIPU collections, there is a limited 
number of  specimens of  small vertebrates, all col-
lected in the lower layer “Terra Rossa”, correspond-
ing to the M. blanci association.
Rana sp.: Two distal parts of  humerus with 
the distal part of  the ventral crest (box n. 1004); 
the first one without other crests belongs to a fe-
Fossil remains from Monte Peglia (Early Pleistocene, central Italy) 809
male, and the second one with well-developed me-
dial and lateral crests is of  a male. The morphology 
of  these remains makes it possible to ascribe them 
with certainty to the family Ranidae (see Rage, 1974; 
Bailon, 1999). In Italy, the family Ranidae is current-
ly represented (and was also during the Quaternary) 
by two genera: Rana and Pelophylax. In the specimens 
from Monte Peglia, the diaphysis is rather narrow 
and the medial ridge of  the male humerus is quite 
developed, curving dorsally. This character would 
be indicative, after Bailon (1999), of  the “red frogs” 
belonging to the genus Rana. The dimensions seem 
to exclude the attribution to the largest of  Italian 
species of  the genus, Rana temporaria Linnaeus, 1758 
(Bartolini et al. 2014). However the available mate-
rial does not allow a classification beyond an attri-
bution to Rana sp.
Talpa fossilis: three damaged humeri (box n. 
1004). The minimal width of  these humeri (3.06, 
3.25, 3.75 mm) fits perfectly into the variability of  
the population studied by Van der Meulen (1973).
Sorex runtonensis: a proximal fragment of  a 
right mandible (box n. 1004). Morphology and 
height of  the coronoid process (3.80 mm) fall with-
in the population variability published by Van der 
Meulen (1973, Pl. I, f. 4).
Beremendia fissidens: a robust proximal frag-
ment of  a left mandible (box n. 1004). Also in this 
case the morphology and height of  the coronoid 
process (6.85 mm) fall within the population vari-
ability illustrated by Van der Meulen (1973, Pl. II, 
f. 2).
Myotis sp. (large size): in the collection there 
is a fragment of  a left mandible bearing a m1 
belonging to a bat (box n. 944). The morphology 
of  the ascending ramus and the size allow to as-
sign this specimen to a large species of  the genus 
Myotis. Unfortunately, the lack of  a diagnostic m3 in 
the mandible makes it impossible to distinguish be-
tween the two extant species Myotis myotis (Borkhau-
sen, 1797) and Myotis blythii (Tomes, 1857). Myotis 
blythii is present in Italian Quaternary faunas since 
the Early Pleistocene (Tata & Kotsakis 2005; Salari 
et al. 2013), whereas M. myotis is reported since the 
Middle Pleistocene (Kotsakis & Barisone 2008; Sa-
lari et al. 2019). Another species of  a large Myotis, 
the extinct Early Pleistocene Myotis ghardalamensis 
Storch, 1974, known only from one site in the island 
of  Malta (Storch, 1974), differs in the morphology 
of  the m1.
cf. Miniopterus sp.: a right mandibular frag-
ment with part of  the ascending ramus preserved 
(box n. 1004). The morphology of  the lower part 
allows only to attempt an attribution to the genus 
Miniopterus, known in Italy since the Early Pleisto-
cene (Tata & Kotsakis 2005; Salari et al. 2013).
Mimomys savini: one left m1 (L= 3.38 mm) 
heavily worn (box n. 1004), belongs to the large 
arvicolid M. savini.
Mimomys blanci: three left m1 and two right 
m1 (box n. 1004). They belong to the small M. 
blanci (L= 2.33-2.57) and show morphologies simi-
lar to those illustrated by Van der Meulen (1973, Pl. 
V, figs 6 and 15).
Microtus (Allophaiomys) nutiensis: twelve left 
m1 and thirteen right m1 (box n. 1004) (several of  
them quite worn) (L= 2.36-2.71 mm) with predom-
inant morphologies such as those illustrated by Van 
der Meulen (1973, Pl. VII, figs 9, 12 and 14).
Apodemus sp.: two edentulous mandibular 
branches (left-right) (box n. 1004).
Lepus terraerubrae: three right p3 (box n. 1004) 
whose morphology confirms the presence of  a 
representative of  the genus Lepus described by 
Van der Meulen (1973). A few postcranial bone 
fragments are stored in the IsIPU collection 
(boxes n. 236, 1003, 1004). The collections of  
SABAPU include a damaged astragalus (n. inv. 
253) and a first phalanx (n. inv. 254).
Biochronological and palaecological 
conclusions
The taxa identified in the site are summarized 
in Tabb. 1-2. The two faunal assemblages of  Monte 
Peglia are clearly separated by a time gap, as at-
tested by the presence of  a calcite layer between 
the two. The problem is to quantify the actual 
age difference between the lower and the upper 
assemblages.
Van der Meulen (1973) and Piperno et al. 
(1984) hypothesized that the age difference be-
tween the two assemblages should be quite short, 
and that the assemblages could represent two con-
secutive climatic phases (see below) dated to the 
late early Biharian (=Allophaiomys sp. A Range Zone 
in Van der Meulen 1973). Fejfar & Heinrich (1983) 
confirmed the attribution of  both assemblages to 
the latest phases of  the early Biharian.
The presence of  Bison degiulii, Vulpes alopecoi-
des, Hystrix refossa, of  an archaic form of  Felis simi-
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lar to F. lunensis, and of  the genus Pannonictis in the 
lower levels of  Monte Peglia suggest the last part of  
the Villafranchian as the possible age of  the assem-
blage. The above listed taxa are not recorded with 
certainty in fossil sites related to the Colle Curti 
FU such as Promano (Argenti 2004), Castagnone 
(Giraudi et al. 2003), and Colle Curti (Coltorti et 
al. 1998), nor in other Galerian assemblages. The 
small mammals of  the lower levels, in particular 
Mimomys blanci, Microtus (Allophaiomys) nutiensis, plus 
Beremendia, Glirulus, and Ungaromys (which presence 
in Monte Peglia represent the Italian LOs) point to 
the transition between early and late Biharian. Maul 
et al. (1998), based on the evolutionary degree of  
Mimomys and Allophaiomys, argue that the age of  both 
Monte Peglia assemblages can be framed between 
1.3-1.1 Ma. On the other hand, Lozano-Fernández 
et al. (2019), because of  the presence of  M. (A.) 
nutiensis and the absence of  more advanced arvico-
lids, consider a larger age interval (1.4-1.0 Ma) for 
the Monte Peglia lower level. The absence of  ad-
vanced arvicolids (e.g., Iberomys, Stenocranius, Terrico-
la) in Monte Peglia lower levels combined with the 
presence of  an advanced form of  the M. pusillus 
lineage, seems to attest to an older age compared 
to Bois de Riquet, i.e., between 1.0 and 0.9 Ma 
(Lozano-Fernández et al. 2019). Several authors 
correlated the two assemblages of  Monte Peglia 
with Les Valerots (France) and Colle Curti (Italy; 
Fejfar & Heinrich 1983; Gliozzi et al. 1997; Kot-
sakis et al. 2003; Sala & Masini 2007; Masini & 
Sala 2007, 2011). The Colle Curti local fauna has 
been collected at the base or slightly below the 
Jaramillo magnetic reversal (Coltorti et al. 1998), 
which corresponds to 1.072 Ma BP (Kirscher et 
al. 2018). The Colle Curti large mammal assem-
blage is characterized by the FO of  Megaceroides 
verticornis (= Praemegaceros verticornis) and the per-
sistence of  several Villafranchian taxa, thus it is 
conventionally used to mark the beginning of  
the Galerian Mammal Age (Gliozzi et al. 1997). 
According to Bellucci et al. (2015), instead, Colle 
Curti and Slivia FUs would be part of  the Epivil-
lafranchian, a Mammal Age originally introduced 
to include central European Villafranchian/Ga-
lerian mammal assemblages (see among others 
Kahlke, 2007) and eventually extended to Italy 
(Bellucci et al. 2015). However, in our opinion, 
the use of  the term Epivillafranchian in the Ital-
ian area must be carefully evaluated, due to the 
absence/diachronicity in the Italian territory of  
some events that characterize the Mammal Age 
itself, namely the appearance of  Bison menneri 
(absent in Italy), and the occurrence of  Arverno-
ceros giulii (present in Italy already during the late 
Pirro FU; Petronio & Pandolfi 2011; Mancini et 
al. 2012). These observations do not undermine 
the validity of  the Epivillafranchian as a Mam-
mal Age, but evidence the necessity to recon-
sider its use in the Italian peninsula. We envisage 
to deepen the discussion in the light of  a shared 
revision of  new and older data of  the Italian area 
(see also Materials and methods).
The assemblage recovered in the upper levels 
is characterized by the absolute predominance of  
Microtus (Allophaiomys) burgondiae, which is absent 
in the lower levels. However, M. (A.) nutiensis and 
M. (A.) burgondiae coexist in Le Valerots (Laplana 
et al. 2000) and Atapuerca Faunal Unit 1 (Cuen-
ca-Bescós et al. 2010). Thus, the difference in the 
faunal composition between the two assemblag-
es could be explained by an environmental varia-
tion as pointed out by Van der Meulen (1973). 
In this case, the age difference could be quite 
short, at least as long as the time of  precipitation 
of  the calcite layer. The presence of  a noticeable 
number of  Villafranchian forms among the large 
mammals, higher in percentage with respect to 
the Colle Curti local fauna (Coltorti et al. 1998), 
may indicate that the age of  the Monte Peglia 
assemblages could be slightly older than Colle 
Curti. At present, however, Monte Peglia is as-
signed to the Colle Curti FU.
According to Van der Meulen (1973) the two 
assemblages represent a warmer phase (the lower 
one) and a cooler phase (upper one): The lower 
level is characterized by taxa of  open landscapes 
with wooded areas, whereas the assemblage of  
the upper level represents an open landscape. 
Our revision confirms those environmental con-
siderations. In the older assemblage, the two pre-
dominant species are Microtus (A.) nutiensis and 
Mimomys blanci (both > 40%). The species of  the 
subgenus Allophaiomys are considered to repre-
sent open and grassy landscapes (Popov 2018). 
As for Mimomys blanci, it is known that its sup-
posed ancestor, M. pusillus, may have lived in a 
wet environment with well developed vegeta-
tion (Martín Suárez & Mein 2004). Mimomys sa-
vinii, one of  the small mammal species present 
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in Monte Peglia lower levels with percentages 
higher than 1%, is related to wet environments 
and in particular to the presence of  ponds and 
creeks (López Antoñanzas & Cuenca-Bescós 
2002). Beremendia fissidens is, according to Reumer 
(1985), an opportunistic species present in both 
woodland and in steppe environments. On the 
other hand, according to Rofes & Cuenca-Bescós 
(2009), the presence of  this species requires a 
rather stable environment. Sorex runtonensis is an 
eurytopic species living in a variety of  environ-
ments (Osipova et al. 2006). For Ungaromys nanus, 
Popov (2018) hypothesizes shrub and steppe as 
life environments, whereas Lozano-Fernández et 
al. (2015) prefer to avoid any paleoecological in-
dication based on this species. Among the large 
mammals of  the older assemblage, the presence 
of  Axis eurygonos may suggest the combination 
of  wooded areas and more open environments 
(see Mishra 1982 about the Indian living spe-
cies of  the genus Axis). The genus Macaca sug-
gests a rather warm climate, and the presence of  
wooded areas, even if  not necessarily continuous 
(Fa 1986; Camperio Ciani et al. 2005). The pres-
ence of  Coturnix coturnix among the avian assem-
blage indicates grasslands (Carrera et al. 2018). 
Hemitragus orientalis, as well as Columba livia, indi-
cate a rocky environment (Crégut-Bonnoure & 
Spassov 2002; Bedetti & Pavia  2007).
In the upper levels, the assemblage is domi-
nated by Microtus (A.) burgondiae (more than 97%), a 
species considered as an indicator of  open vegeta-
tion (Van der Meulen 1973). Popov (2018) consid-
ers it characteristic of  a meadow and steppe envi-
ronment. Only the murid Apodemus is present with 
a percentage higher to 1%. This genus indicates the 
presence of  woodland or bush. However, this per-
centage difference attests to an absolute predomi-
nance of  open spaces and the presence of  marginal 
and limited areas covered by trees.
If  we accept the correlation of  the Monte 
Peglia assemblages with the Colle Curti local fauna 
(see above), which can be dated to 1.072 Ma (MIS 
31; Scherer et al. 2008), the lower assemblage of  
Monte Peglia may correspond to one of  the warm 
oscillations that precede Jaramillo (MIS 35/33; see 
Voelker et al. 2015 for details), whereas the upper 
assemblage could correspond to one of  the cold 
oscillations (MIS 34/32).
Acknowledgements: We wish to thank the two anonymous 
referees for their useful comments. We are particularly indebted to 
the Soprintendenza Archeologica Antichità, Belle Arti e Paesaggio 
dell’Umbria (in particular to Dr. Altamore and Dr. Pulcinelli) for the 
authorization to study the osteologic material from Monte Peglia; to 
the Istituto Italiano di Paleontologia Umana (in particular to Dr. Sa-
racino and Mr. Bruni) for allowing access to the materials studied 
herein curated at the IsIPU branch in Anagni; to the Eco Museo di 
Castel Viscardo (Dr. Stefani), and the Managing Board of  the Museo 
di San Venanzo. We are grateful to Prof. Ceruleo and Prof. Rolfo for 
the critical revision of  the paletnological part and to Luca Pandolfi 
for the suggestions relative to the systematics and biochronology of  
Rhinoceratidae.
CA was supported by a Visiting Professor grant of  the Presi-
dent’s International Fellowship Initiative of  the Chinese Academy of  
Science; Spanish Agencia Estatal de Investigación and the European 
Regional Development Fund of  the European Union (CGL2016-
76431-P); CERCA Program, Generalitat de Catalunya; Grant to De-
partment of  Science, Roma Tre University (MIUR-Italy Dipartimenti 
di Eccellenza, ART. 1, C. 314-337 L. 232/2016).
RefeRences
Abbazzi L., Benvenuti M., Boschian G., Dominici S., Masini F., 
Mezzabotta C., Rook L., Valleri G. & Torre D. (1996) - 
The Neogene and Pleistocene succession, and the mam-
mal faunal assemblages of  an area between Apricena and 
Poggio Imperiale (Foggia, Italy). Memorie della Società Geo-
logica Italiana, 51: 383-402.
Abbazzi L., Fanfani F., Ferretti M.P., Rook L., Cattani L., Ma-
sini F., Mallegni F., Negrino F. & Tozzi C. (2000) - New 
human remains of  archaic Homo sapiens and Lower Palae-
olithic industries from Visogliano (Duino Aurisina, Tri-
este, Italy). Journal of  Archaeological Sciences, 27: 1173-1186.
Abramov A.V. & Baryshnikov G.F. (2000) - Geographic varia-
tion and intraspecific taxonomy of  weasel Mustela nivalis 
(Carnivora, Mustelidae). Zoosystematica Rossica, 8 (1999): 
365-402.
Aguilar J.-P., Bachelet B., Bonnet A., Lesage J.-L. & Michaux 
J. (1993) - Le gisement karstique du Grand Serre (com-
mune de Montclus, Gard). Données nouvelles sur les 
faunes de rongeurs du Pliocène terminal dans le sud de 
la France. Geobios, 26: 633-640. 
Agustí J. (1992) - The Allophaiomys complex in southern Eu-
rope. Geobios, 25: 133-144. 
Alberdi M.T. & Palombo M.R. (2013) - The late Early to early 
Middle Pleistocene stenonoid horses from Italy. Quater-
nary International, 288: 25-44.
Alberdi M.T., Jaureguizar E. & Prado J.L. (1998) - A quanti-
tative review of  European stenonoid horses. Journal of  
Paleontology, 72: 371-387.
Álvarez W. & Montanari A. (1988) - The Scaglia Limestones 
(Late Cretaceous-Oligocene) in the northeastern Apen-
nines carbonate sequence: stratigraphic context and 
geological significance. In: Premoli Silva I., Coccioni R. 
& Montanari A. (Eds.) - The Eocene-Oligocene bound-
ary in the Marche-Umbria Basin (Italy), Int. Subcomm. 
Petronio C., Angelone C., Atzori P., Famiani F., Kotsakis T. & Salari L. 812
Paleog. Strat., E-O Meeting, Ancona, Oct. 1987, Spec. 
Publ.: 13-29. Industrie Grafiche F.lli Anniballi, Ancona
Angelone C. (2013) - Fossil Lagomorpha from Pirro Nord 
(Apulia, southern Italy). Palaeontographica Abteilung A, 
298: 95-105.
Angelone C. & Rook L. (2012) - Late Neogene and Quaterna-
ry lagomorphs from Tuscany: a revision based on speci-
mens in Basel Naturhistorisches Museum and Florence 
University collections. Swiss Journal of  Palaeontology, 131: 
127-145.
Angelone C., Moncunill-Solé B. & Kotsakis T. (2020) - Fos-
sil Lagomorpha (Mammalia) of  Italy: systematics and 
biochronology. Rivista Italiana di Paleontologia e Stratigrafia, 
126: 157-187.
Argant A. & Argant J. (2011) - The Panthera gombaszogensis story: 
the contribution of  the Château Breccia (Saône-et-Loire, 
Burgundy, France). Quaternaire, Hors-série 4: 247-269.
Argenti P. (1999) - La biocronologia dei roditori del Plio-Pleis-
tocene dell’Umbria e l’evoluzione del genere Apodemus 
(Muridae, Rodentia) in Italia. PhD Thesis, Università di 
Perugia, 240 pp.
Argenti P. (2004) - Plio-Quaternary mammal fossiliferous sites 
of  Umbria (Central Italy). Geologica Romana, 37 (2003-
2004): 67-78.
Arzarello M., Marcolini F., Pavia G., Pavia M., Petronio C., Pe-
trucci M., Rook L. & Sardella R. (2007) - Evidence of  
earliest human occurrence in Europe: the site of  Pirro 
Nord (Southern Italy). Naturwissenschaften, 94: 107-112.
Arzarello M., Marcolini F., Pavia G., Pavia M., Petronio C., 
Petrucci M., Rook L. & Sardella R. (2009) - L’industrie 
lithique du site Pleistocene infèrieur de Pirro Nord 
(Apricena, Italie du sud): une occupation humaine entre 
1,3 et 1,7 Ma. L’Anthropologie, 113: 47-58.
Arzarello M., Pavia G., Petronio C., Peretto C. & Sardella R. 
(2012) - Evidence of  an Early Pleistocene hominin pres-
ence at Pirro Nord (Apricena, Foggia, South Italy): P13 
site. Quaternary International, 267: 56-61.
Arzarello M., De Weyer L. & Peretto C. (2016) - The first Eu-
ropean peopling and the Italian case: Peculiarities and 
“opportunism”. Quaternary International, 393: 41-50.
Bachelet B. (1990) - Muridae et Arvicolidae (Rodentia, Mam-
malia) du Pliocène du sud de la France: systématique, 
évolution, biochronologie. PhD Thesis, Université des 
Sciences et Techniques du Languedoc, Montpellier, 211 
pp. 
Bahain J.J., Falguères C., Voinchet P., Duval M., Dolo J.-M., 
Despriée J., Garcia T. & Tissoux H. (2007) - Electron 
Spin resonance (ESR) dating of  some European late 
Lower Pleistocene sites, Quaternaire, 18: 175-186.
Bailon S. (1999) - Différenciation ostéologique des anoures 
(Amphibia, Anura) de France. In: Desse J. & Desse-
Berset N. (Eds) - Fiches d’ostéologie animale pour 
l’Archéologie, Série C: Varia, 1. APDCA, Antibes, 41 p.
Ballesio R. (1979) - Le gisement pléistocène supérieur de Jau-
rens à Nespouls, Corrèze, France: Les carnivores (Mam-
malia, Carnivora). I. Canidae et Hyaenidae. Nouvelles Ar-
chives du Muséum d’Histoire Naturelle de Lyon, 17: 25-55.
Bartolini Lucenti S. (2018) - Revising the species “Mustela” ar-
dea Gervais, 1848-1852 (Mammalia, Mustelidae): Martel-
lictis gen. nov. and the systematics of  the fossil “Galicti-
nae” of  Eurasia. Comptes Rendus Palevol, 17: 522-535.
Bartolini Lucenti S. & Rook L. (2016) - A review on the Late 
Villafranchian medium-sized canid Canis arnensis based 
on the evidence from Poggio Rosso (Tuscany, Italy). 
Quaternary Science Reviews, 151: 58-71.
Bartolini Lucenti S. & Rook L. (2018) - The fossil record of  
the genus Canis (Canidae, Carnivora, Mammalia) from 
the Upper Valdarno: A critical revision in the frame of  
the early and middle Pleistocene Canids of  Eurasia. Al-
pine and Mediterranean Quaternary, 31: 169-172.
Bartolini Lucenti S. & Madurell-Malapeira J. (2020) - Unravel-
ing the fossil record of  foxes: An updated review on the 
Plio-Pleistocene Vulpes spp. from Europe. Quaternary Sci-
ence Reviews, 236:106296.
Bartolini Lucenti S., Bukhsianidze M., Martínez-Navarro B. 
& Lordkipanidze D. (2020) - The Wolf  From Dmanisi 
and Augmented Reality: Review, Implications, and Op-
portunities. Frontiers in Earth Science, 8: 131, doi: 10.3389/
feart.2020.00131.
Bartolini S., Cioppi E., Rook L. & Delfino M. (2014) - Late 
Pleistocene fossils and the future distribution of  Rana 
temporaria (Amphibia, Anura) along the Apennine Penin-
sula (Italy). Zoological Studies, 53(76): 1-10.
Baryshnikov G.F. (2009) - Pleistocene Mustelidae (Carnivora) 
from paleolithic site in Kudaro caves in the Caucasus. 
Russian Journal of  Theriology, 8: 75-95.
Baryshnikov G.F. & Alekseeva E.V. (2017) - Late Pleistocene 
and Holocene Mustela remains (Carnivora, Mustelidae) 
from Bliznets Cave in the Russian Far East. Russian Jour-
nal of  Theriology, 16: 1-14.
Baryshnikov G.F., Puzachenco A.Y. & Abramov A.V. (2003) 
- New analysis of  variability of  cheekteeth in Eurasian 
badgers (Carnivora, Mustelidae, Meles). Russian Journal of  
Theriology, 1: 133-149.
Basilici G., Faraone A. G. & Gentili S. (1991) - Un nuovo 
reperto di Macaca nelle brecce ossifere pleistoceniche di 
Monte Peglia (Terni, Italia centrale). Bollettino della Società 
Paleontologica Italiana, 30: 251-254.
Bedetti C. (2003) - Le avifaune fossili del Plio-Pleistocene ital-
iano: sistematica, paleoecologia ed elementi di biocrono-
logia. PhD Thesis, Università “La Sapienza”, Roma, 246 
pp.
Bedetti C. & Pavia M. (2007) - Reinterpretation of  the Late 
Pleistocene Ingarano Cave deposit based on the fossil 
bird associations (Apulia, south-eastern Italy). Rivista 
Italiana di Paleontologia e Stratigrafia, 113: 487-507.
Bellucci L., Sardella R. & Rook L. (2015) - Large mammal 
biochronology framework in Europe at Jaramillo: The 
Epivillafranchian as a formal biochron. Quaternary Inter-
national, 389: 84-89.
Blanc A.C. (1955) - Breccia ossifera villafranchiana a Monte 
Peglia (Orvieto). Quaternaria, 2: 314-317.
Blanc A.C. (1956) - Sulla breccia ossifera villafranchiana del 
Monte Peglia. Bollettino dell’Istituto Storico Artistico Orvi-
etano, 12(1): 3-16.
Bon M., Piccoli G. & Sala B. (1991) - I giacimenti quaternari 
Fossil remains from Monte Peglia (Early Pleistocene, central Italy) 813
di vertebrati fossili nell’Italia nord-orientale. Memorie di 
Scienze Geologiche, 43: 185-231.
Bona F. & Sardella R. (2012) - The Middle Pleistocene large 
felids (Mammalia) from Brecce di Soave (Verona, NE 
Italy). Rivista Italiana di Paleontologia e Stratigrafia, 118:193-
199.
Bona F., Sala B. & Tintori A. (2008) - Early Toringian small 
mammals fauna from Fontana Marella cave (Varese, 
Lombardy, North Italy). Rivista Italiana di Paleontologia e 
Stratigrafia, 114: 133-144.
Bona F., Bellucci L. & Sardella R. (2015) - The Gelasian (Late 
Villanyan-MN17) diversified micromammal assemblage 
with Mimomys pliocaenicus from Coste San Giacomo 
(Anagni basin, central Italy), taxonomy and comparison 
with selected European sites. Hystrix, the Italian Journal of  
Mammalogy, 26: 141-151.
Bonifay M.F. (1971) - Carnivores Quaternaires du Sud-Est de 
la France. Mémoires du Muséum National d’Histoire Naturelle, 
S. C 21: 49-378.
Botka D. & Mészáros L. (2017) - Asoriculus and Neomys (Mam-
malia, Soricidae) remains from the late Early Pleistocene 
Somssich Hill 2 locality (Villany Hills, Southern Hunga-
ry). Fragmenta Palaeontologica Hungarica, 34: 105-125.
Botti F., Marroni M., Palandri S., Pandolfi L. & Ricchetti N. 
(2010) - Evolution of  the Oligocene-Miocene foredeep 
successions in the Toscana-Umbria area: constraints 
from stratigraphical, biostratigraphical and petrographi-
cal data. Rendiconti Online della Società Geologica Italiana (Atti 
85° Convegno Società Geologica Italiana), 11: 310-311.
Bourgeois G. (2018) - Les Mustélidae (Carnivora) du Pléis-
tocène du sud de la France: approche paléontologique, 
biométrique et de morphométrie géométrique des genres 
Gulo, Martes, Mustela et Meles. PhD Thesis, Université de 
Perpignan, Perpignan, 370 pp.
Burgio E. & Fiore M. (1997) - Mustelercta arzilla (De Gregorio, 
1886) elemento villafranchiano nella fauna di Monte Pel-
legrino (Palermo, Sicilia). Il Quaternario, 10: 65-74.
Capasso Barbato L., Minieri M.R., Petronio C. & Vigna Ta-
glianti A. (1990) - Strutture dentarie di Ursus arctos e di 
Ursus spelaeus della grotta di Monte Cucco (Sigillo, Peru-
gia, Italia). Bollettino della Società Paleontologica, 29: 335-356.
Carls N. & Rabeder G. (1988) - Die Arvicoliden (Rodentia, 
Mammalia) aus dem ÄltestPleistozän von Schernfeld 
(Bayern). Beiträge zur Paläontologie von Österreich, 14: 123-
237.
Camperio Ciani A., Palentini L., Arahou M., Martinoli L., Ca-
piluppi C. & Mouna M. (2005) - Population decline of  
Macaca sylvanus in the middle Atlas of  Morocco. Biological 
Conservation, 121: 635-641.
Carrera L., Pavia M., Romandini M. & Peresani M. (2018) - 
Avian fossil assemblages at the onset of  the LGM in the 
eastern Alps: A palaecological contribution from the Rio 
Secco Cave (Italy). Comptes Rendus Palevol, 17: 166-177.
Cassoli P.F. & Segre Naldini E. (1994) - Some observations on 
Latium “Villafranchian” layers. Abstracts AIQUA Con-
gress “Il significato del Villafranchiano nella stratigrafia 
del Plio-Pleistocene”, Peveragno-Villafranca d’Asti.
Chaline J. (1972) - Les rongeurs du Pléistocène moyen et su-
périeur de France. Cahiers de Paléontologie, CNRS, 
Paris, 410 pp.
Chaline J., Brunet-Lecomte P., Montuire S., Viriot L. & Cou-
rant F. (1999) - Anatomy of  the arvicoline radiation (Ro-
dentia): Palaeogeographical, palaeoecological history and 
evolutionary data. Annales Zoologici Fennici, 36: 239-267.
Cheheb R.C., Arzarello M., Arnaud J., Berto C., Cáceres I., 
Caracausi S., Colopi F., Daffara S., Montanari Canini G., 
Huguet R., Karambatsou T., Sala B., Zambaldi M. & Ber-
ruti G.L.F. (2019) - Human behavior and Homo-mam-
mal interactions at the first European peopling: new 
evidence from the Pirro Nord site (Apricena, Southern 
Italy). The Science of  Nature, 106(5-6): Article 16.
Cherin M., Berté D.F., Sardella R. & Rook L. (2013) - Canis 
etruscus (Canidae, Mammalia) and its role in the faunal as-
semblage from Pantalla (Perugia, central Italy): compari-
son with the Late Villafranchian large carnivore guild of  
Italy. Bollettino della Società Paleontologica Italiana, 52: 11-18.
Cherin M., Baldanza A., Barchi M.R., Bizzarri R., Buratti N., 
Caponi T., Grossi F., Pandolfi L. & Pazzaglia F. (2014) - 
Nuovi recuperi nel sito del Pleistocene Inferiore di Ellera 
di Corciano (Perugia). Riassunti Congresso “Giornate di 
Paleontologia XIV edizione”, Bari, p. 90-91.
Cherin M., Bizzarri R., Buratti N., Caponi T., Grossi F., Kot-
sakis T., Pandolfi L., Pazzaglia F. & Barchi M.R. (2012) 
- Multidisciplinary study of  a new Quaternary mammal-
bearing site from Ellera di Corciano (central Umbria, Ita-
ly): preliminary data. Rendiconti Online della Società Geologica 
Italiana, 21: 1075-1077.
Cherin M., Iurino D.A., Zanatta M., Fernandez V., Paciaroni 
A., Petrillo C., Rettori R. & Sardella R. (2018) - Synchro-
tron radiation reveals the identity of  the large felid from 
Monte Argentario (Early Pleistocene, Italy). Scientific Re-
port,  8 (8338): 1-10. 
Colombero S., Pavia M. & Rook L. (2012) - Pannonictis nestii 
(Galictinae, Mustelidae), a new element in the vertebrate 
association of  the human site of  Pirro Nord (Italy, Early 
Pleistocene). Geodiversitas, 34: 665-681.
Colombero S., Alba D.M., D’Amico C., Delfino M., Esu D., 
Giuntelli P., Harzhauser M., Mazza P.A., Mosca M., Neu-
bauer T A., Pavia G., Pavia M., Villa A. & Carnevale G. 
(2017) - Late Messinian mollusks and vertebrates from 
Moncucco Torinese, north-western Italy. Paleoecological 
and paleoclimatological implications. Palaeontologia Elec-
tronica, 20(1, 10A): 1-66. 
Coltorti M., Albianelli A., Bertini A., Ficcarelli G., Laurenzi 
M.A., Napoleone G & Torre D. (1998) - The Colle Curti 
mammal site in the Colfiorito area (Umbria-Marchean 
Apennine, Italy): geomorphology, stratigraphy, pa-
leomagnetism and palynology. Quaternary International 
47/48: 107-116.
Crégut-Bonnoure E. (2007) - Apport des Caprinae et Anti-
lopinae (Mammalia, Bovidae) à la biostratigraphie du 
Pliocène terminal et du Pléistocène d’Europe. Quater-
naire, 18: 73-97.
Crégut-Bonnoure E. & Spassov N. (2002) - Hemitragus orientalis 
nov. sp. (Mammalia, Artiodactyla, Bovidae): un nouveau 
taxon d’Europe orientale. Revue de Paléobiologie, 21: 553-
Petronio C., Angelone C., Atzori P., Famiani F., Kotsakis T. & Salari L. 814
573.
Crégut-Bonnoure E., Boulbes N., Desclaux E. & Marciszak A. 
(2018) - New insights into the LGM and LG in Southern 
France (Vaucluse): The mustelids, micromammals and 
horses from Coulet des Roches. Quaternary, 1 (19): 1-47.
Cuenca-Bescós G., Rofes J., López-García J.M., Blain H.-A., 
De Marfa R.J., Galindo Pellicena M.A., Bennásar-Serra 
M.L., Melero-Rubio M., Arsuaga J.L., Bermúdez de 
Castro J.M. & Carbonell E. (2010) - Biochronology of  
Spanish Quaternary small vertebrate faunas. Quaternary 
International, 212: 109-119.
Cuenca-Bescós G., Rofes J., López-García J.M., Blain H.-A., 
Gabal-Garcés R., Sauqué V., Arsuaga J.L., Bermúdez de 
Castro J.M. & Carbonell E. (2013) - The small mammals 
of  Sima del Elefante (Atapuerca, Spain) and the first en-
trance of  Homo in Western Europe. Quaternary Interna-
tional, 295: 28-35. 
Damiani A.V. (1991) - Osservazioni stratigrafico-strutturali 
sull’area fra la valle del F. Paglia e F. Tevere a sud del 
Lago Trasimeno. Studi Geologici Camerti, Volume speciale 
1991/1: 243-250.
Di Stefano G. & Petronio C. (1998) - Origin of  and relation-
ships among the Dama-like cervids in Europe. Neues Jahr-
buch für Geologie und Palaeontologie Abhandlungen, 207: 37-55.
Di Stefano G. & Petronio C. (2002) - Systematics and evolution 
of  the Eurasian Plio-Pleistocene Cervini (Artiodactyla, 
Mammalia). Geologica Romana, 36 (2000-2002): 311-334.
Di Stefano G., Petronio C. & Sardella R. (1994) - Il significato 
biocronologico e paleoecologico di alcuni taxa di Mam-
miferi del Pleo-Pleistocene dell’Italia centrale. Studi Geo-
logici Camerti, Volume Speciale, 1994: 459-467.
Doukas C.S. & Papayianni K. (2016) - Small mammals in the 
Plio/Pleistocene sediments of  Greece. In: Harvati K. & 
Roksandic M. (Eds) - Paleoanthropology of  the Balkans 
and Anatolia, Vertebrate Paleobiology and Paleoanthro-
pology: 291-302. Springer, Dordrecht.
Fa J.E. (1986) - On the ecological status of  the Barbary ma-
caque Macaca sylvanus L. in North Morocco: Habitat in-
fluences versus human impact. Biological Conservation, 35: 
215-258.
Fanfani F. (2000) - Revisione degli insettivori (Mammalia) 
tardo neogenici e quaternari dell’Italia peninsulare. PhD 
Thesis, Università di Bologna-Firenze- Modena- Roma 
“La Sapienza”, Modena, 282 pp.
Fejfar O. & Heinrich W.-D. (1983) - Arvicolien-suksession 
und biostratigraphie des Oberpliozäns und Quartärs in 
Europa. Schriftenreihe für Geologische Wissenschaften, 19/20: 
61-109.
Fejfar O. & Heinrich W.-D. (1990) - Muroid rodent biochro-
nology of  the Neogene and Quaternary in Europe. In: 
Lindsay E.H., Fahlbusch V. & Mein P. (Eds) - European 
Neogene Mammal Chronology: 91-117. Plenum Press, 
New York and London.
Fejfar O. & Storch G. (1990) - Eine pliozäne (ober-ruscinische) 
Kleinsäugerfauna aus Gundersheim, Rheinhessen. 1. 
Nagetiere: Mammalia, Rodentia. Senckenbergiana Lethaea, 
71: 139-184.
Fernandez P. & Crégut-Bonnoure E. (2007) - Les Caprinae 
(Rupicaprini, Ovibovini, Ovini et Caprini) de la séquence 
pléistocène de Kozarnika (Bulgarie du Nord): morpho-
métrie, biochronologie et implications phylogéniques. 
Revue de Paléobiologie, 26: 425-503.
Ficcarelli G. & Torre D. (1974) - Nuovi reperti del gatto vil-
lafranchiano di Olivola. Atti della Società Toscana di Scienze 
Naturali, 81: 312-317.
Fondi R. (1972) - Fauna cromeriana della Montagnola senese. 
Palaeontographia Italica, 68: 1-27.
Galobart A. & Agustí J. (2003) - Los micromamíferos de los 
yacimientos del Pleistoceno inferior de Incarcal (Girona, 
NE de la Península Ibérica). Paleontologia i Evoluciò, 34: 
63-67.
García N. & Arsuaga J.L. (1999) - Carnivores from the Early 
Pleistocene hominid-bearing Trinchera Dolina 6 (Sierra 
de Atapuerca, Spain). Journal of  Human Evolution, 37: 415-
430.
García N. & Howell C. (2008) - New discovery of  a large Mus-
telid-Pannonictis cf. nestii-(Carnivora: Mammalia) from the 
early Pleistocene locality of  Sima del Elefante (Sierra 
de Atapuerca, Spain). Palaeontographica Abteilung A, 284: 
1-16.
García N., Arsuaga J.L. & Torres T. (1997) - The carnivore 
remains from the Sima de los Huesos Middle Pleistocene 
site (Sierra de Atapuerca, Spain). Journal of  Human Evolu-
tion, 33: 155-174.
García N., Arsuaga J. L., Bermúdez de Castro J. M., Carbonell 
E., Rosas A. & Huguet R. (2008) - The Epivillafranchian 
carnivore Pannonictis (Mammalia, Mustelidae) from Sima 
del Elefante (Sierra de Atapuerca, Spain) and a revision 
of  the Eurasian occurrences from a taxonomic perspec-
tive. Quaternary International, 179: 42-52.
Gasparik M. & Pazonyi P. (2018) - The macromammal remains 
and revised faunal list of  the Somssich Hill 2 locality (late 
Early Pleistocene, Hungary) and the Epivillafranchian 
faunal change. Fragmenta Palaeontologica Hungarica, 35: 153-
178.
Giraudi C., Mottura A., Sala B., Siori M.S. & Bormioli D. 
(2003) - The Castagnole site (Cerrina valley, Monferrato 
hills, NW Italy): early Pleistocene sedimentary record 
and biochronology. Rivista Italiana di Paleontologia e Strati-
grafia, 109: 517-526.
Gliozzi E., Abbazzi L., Argenti P., Azzaroli A., Caloi L., Ca-
passo Barbato L., Di Stefano G., Esu D., Ficcarelli G, Gi-
rotti O., Kotsakis T., Masini F., Mazza P., Mezzabotta C., 
Palombo M.R., Petronio C., Rook L., Sala B., Sardella R., 
Zanalda E. & Torre D. (1997) - Biochronology of  select-
ed mammals, molluscs and ostracods from the Middle 
Pliocene to the Late Pleistocene in Italy. The state of  art. 
Rivista Italiana di Paleontologia e Stratigrafia, 103: 369-388.
Hemmer H. (2001) - Die Feliden aus dem Epivillafranchium 
von Untermassfeld. In Kahlke R.D. (Ed.) - Das Pleis-
tozän von Untermassfeld bei Meiningen (Thüringen) 
(Teil 3). Monographien des Römisch-Germanischen Zentralmu-
seums Mainz, 40: 699-782.
Hutterer R. (1994) - Generic limits among neomyine and sori-
culine shrews (Mammalia, Soricidae). Abstracts of  Con-
ference on Neogene and Quaternary Mammals of  the 
Fossil remains from Monte Peglia (Early Pleistocene, central Italy) 815
Palaearctic, in Honor of  Professor Kazimierz Kowalski, 
p. 32.
Jacobacci A., Bergomi C., Centamore E., Malatesta A., Mal-
ferrari N., Martelli G., Pannuzzi L. & Zattini N. (1970) 
- Note illustrative della Carta Geologica d’Italia alla scala 
1:100.000; fogli 115 “Città di Castello”, 122 “Perugia”, 
130 “Orvieto”. Servizio Geologico d‘Italia, 151 pp.
Kahlke H.-D. (2001) - Neufunde Cerviden-resten aus dem 
unterpleistozän von Untermassfeld. In: Kahlke R.-D. 
(Ed.), Das Pleistozän von Untermassfeld in Meininger 
(Thüringen), Teil 2. Monographien des Römisch-Germanischen 
Zentralmuseums Mainz, 40: 461-482. .
Kahlke R.D. (2007) - Late Early Pleistocene European large 
mammals and the concept of  an Epivillafranchian bio-
chron. In: Kahlke R.D., Maul L.C., Mazza P. (Eds.), Late 
Neogene and Quaternary biodiversity and evolution: 
Regional developments and interregional correlations, 
Volume II. Proceedings of  the 18th International Senck-
enberg Conference (VI International Palaeontological 
Colloquium inWeimar). Courier Forschungsinstitut Sencken-
berg, 259: 265-278.
Kirscher U., Winklhofer M., Hackl M. & Bachtadse V. (2018) 
- Detailed Jaramillo field reversals recorded in lake sedi-
ments from Armenia. Lower mantle influence on the 
magnetic field revisited. Earth and Planetary Science Letters, 
484: 124-134.
Knitlová M. & Horáček I. (2017) - Genus Apodemus in the 
Pleistocene of  Central Europe: when did the extant taxa 
appear? Fossil Imprint, 74: 460-481.
Koliadimou K.K. & Koufos G.D. (1998) - Neogene/Quater-
nary micromammals from Mygdonia basin (Macedonia, 
Greece). Romanian Journal of  Stratigraphy, 78: 75-82.
Kormos T. (1934) - Neue und wenig bekannte Musteliden aus 
dem ungarischen Oberpliozän. Folia Zoologica Hydrobio-
logica, 5: 129-158.
Kotsakis T. (2003) - Fossil glirids of  Italy: the state of  the art. 
Coloquios de Paleontología, Vol. Extr. 1: 335-343.
Kotsakis T. & Barisone G. (2008) - I vertebrati fossili continen-
tali del Plio-Pleistocene dell’area romana. In: Funiciello, 
R., Praturlon, A. & Giordano, G. (Eds.) - La Geologia di 
Roma. Memorie Descrittive della Carta Geologica d’Italia, 80: 
115-143.
Kotsakis T., Abbazzi L., Angelone C., Argenti P., Barisone G., 
Fanfani F., Marcolini F. & Masini F. (2003) - Plio-Pleisto-
cene biogeography of  Italian mainland micromammals. 
Deinsea, 10: 313-342.
Koufos G.D. (2018) - New material and revision of  the Car-
nivora, Mammalia from the lower Pleistocene locality 
Apollonia 1, Greece. Quaternary, 1(6): 1-38.
Koufos G.D. & Kostopoulos D.S. (1997) - New carnivore ma-
terial from the Plio-Pleistocene of  Macedonia (Greece) 
with a description of  a new canid. Münchner Geowissen-
schaftliche Abhandlungen, 34: 33-63.
Kowalski K. (2001) - Pleistocene rodents of  Europe. Folia Qua-
ternaria, 72: 3-389.
Lacombat F. (2005) - Les Rhinocéros fossiles des sites préhis-
toriques de l’Europe méditerranéenne et du Massif  cen-
tral, paléontologie et implications biochronologiques. 
British Archaeological Reports, International Series, 1419: 
1-175.
Laplana C., Montuire S., Brunet-Lecomte P. & Chaline J. 
(2000) - Révision des Allophaiomys (Arvicolinae, Roden-
tia, Mammalia) des Valerots (Côte-d’Or, France). Geodi-
versitas, 22: 255-267.
Lazaridis G., Tsoukala E. & Maul L.C. (2019) - The earliest 
Hystrix refossa: a new Early Villafranchian record from 
Milia (Grevena, Macedonia, Greece). Hystrix, The Italian 
Journal of  Mammalogy, 30: 12-18. 
López-Antoñanzas R. & Cuenca-Bescós G. (2002) - The Gran 
Dolina site (Lower to Middle Pleistocene, Atapuerca, 
Burgos, Spain): new palaeoenvironmental data based on 
the distribution of  small mammals, Palaeogeography Palaeo-
climatology Palaeocology, 186: 311-334.
López Martínez N. (1980) - Les Lagomorphes (Mammalia) 
du Pléistocène supérieur de Jaurens. Nouvelles Archives du 
Muséum d’Histoire Naturelle de Lyon, 18: 5-16.
López Martínez N. (1989) - Revisión sistemática y biostratigrá-
fica de los Lagomorpha (Mammalia) del Terciario y Cua-
ternario de España. Memorias del Museo Paleontológico de la 
Universidad de Zaragoza, 3: 1-342.
Lozano-Fernández I., Cuenca-Bescós G., Blain H.-A., López-
García M. & Agustí J. (2013) - Mimomys savini size evolu-
tion in the Early Pleistocene of  south-western Europe 
and possible biochronological implications. Quaternary 
Science Reviews, 76: 96-101.
Lozano-Fernández I., López-García J.M., Aurell-Garrido J., 
Alba D.M. & Madurell-Malapeira J. (2015) - Data review 
on the small mammals from the late Early Pleistocene 
of  Vallparadís Estació layer EVT7 (Vallès-Penedès Ba-
sin, NE Iberian Peninsula): Biochronological and pal-
aeoenvironmental implications. Quaternary International, 
389: 159-166.
Lozano-Fernández I., Blain H.-A., Agustí J., Piñero P., Barsky 
D., Ivorra J. & Bourguignon L. (2019) - New clues about 
the late Early Pleistocene peopling of  western Europe: 
Small vertebrates from The Bois-de-Riquet archeo-pa-
leontological site (Lézignan-La-Cèbe, southern France). 
Quaternary Science Reviews, 219: 187-203.
Mancini M., Cavuoto G., Pandolfi L., Petronio C., Salari L. 
& Sardella R. (2012) - Coupling basin infill history and 
mammal biochronology in a Pleistocene intramontane 
basin: The case of  western L’Aquila Basin (central Ap-
pennines, Italy). Quaternary International, 260: 62-67.
Madurell-Malapeira J., Alba D.A., Marmi J., Aurell J. & Moyà-
Solà S. (2011a) - The taxonomic status of  European 
Plio-Pleistocene badgers. Journal of  Vertebrate Paleontology, 
31: 885-894.
Madurell-Malapeira J., Martínez-Navarro B., Ros-Montoya S., 
Patrocinio Espigares M., Toro I. & Palmqvist P. (2011b) - 
The earliest European badger (Meles meles), from the Late 
Villafranchian site of  Fuente Nueva 3 (Orce, Granada, 
SE Iberian Peninsula). Comptes Rendus Palevol, 10: 609-
615.
Madurell-Malapeira J., Morales J., Vinuesa V. & Boscaini A. 
(2015) - Úrsidos, hiénidos y félidos del Pleistoceno in-
ferior de Cueva Victoria (Cartagena, Murcia). Mastia, 11-
Petronio C., Angelone C., Atzori P., Famiani F., Kotsakis T. & Salari L. 816
12-13 (2012-2014): 401-432.
Mallye J.-B. (2018) - Présence d’une caractéristique de Meles tho-
rali, espèce villafranchienne, chez un blaireau (Carnivora 
Mustelidae) du Pléistocène supérieur. Revue de Paléobiolo-
gie, 37: 483-493.
Marciszak A. (2014) - Presence of  Panthera gombaszoegensis 
(Kretzoi, 1938) in the late Middle Pleistocene of  Biśnik 
Cave, Poland, with an overview of  Eurasian jaguar size 
variability. Quaternary International, 326-327: 105-113.
Marciszak A. (2016) - The common weasel Mustela nivalis L., 
1766 from Sarakenos Cave (Greece) and the difficulty 
to distinguish small mustelid species in the fossil record. 
Acta Zoologica Cracoviensia, 59:25-35.
Marciszak A. & Socha P. (2014) - Stoat Mustela erminea Lin-
naeus, 1758 and weasel Mustela nivalis Linnaeus, 1766 in 
palaeoecological analysis: A case study of  Biśnik Cave. 
Quaternary International, 339/340: 258-265.
Marciszak A., Gornig W. & Stefaniak K. (2017a) - Large mam-
mals (carnivores, artiodactyls) from Solna Jama Cave 
(Bystrzyckie Mts, Southwestern Poland) in the context 
of  faunal changes in the postglacial period of  Central 
Europe. Palaeontologia Electronica, 20(1.3A): 1-37.
Marciszak A., Lipecki G., Gornig W. & Wilczyñsk J. (2017b) - 
Carnivores from the Borsuka Cave (southern Poland) as 
an example of  changes in carnivore assemblages during 
MIS 2 and MIS 1. Acta Zoologica Cracoviensia, 60: 105-146.
Markova A.K. (2005) - Eastern European rodent (Rodentia, 
Mammalia) faunas from the Early-Middle Pleistocene 
transition. Quaternary International, 131: 71-77.
Markova A.K. & Vislobokova I.A. (2016) - Mammal faunas in 
Europe at the end of  the Early- beginning of  the Middle 
Pleistocene. Quaternary International, 420: 363-377.
Marra F., Pandolfi L., Petronio C., Di Stefano G., Gaeta M. 
& Salari L. (2014) - Reassessing the sedimentary depos-
its and vertebrate assemblages from Ponte Galeria area 
(Rome, central Italy): an archive for the Middle Pleisto-
cene faunas of  Europe. Earth-Science Reviews, 139: 104-
122.
Marra F., Petronio C., Ceruleo P., Di Stefano G., Florindo F., 
Gatta M., La Rosa M., Rolfo M.F. & L. Salari L. (2018) 
- The archaeological ensemble from Campoverde (Agro 
Pontino, central Italy): new constraints on the Last Inter-
glacial sea level markers. Scientific Reports, 8 (17837): 1-11.
Martelli A. (1906) - Su due mustelidi e un felide del Pliocene 
toscano. Bollettino della Società Geologica Italiana, 35: 596-
612.
Masini F. & Sala B. (2007) - Large and small-mammal distribu-
tion patterns and chronostratigraphic boundaries from 
the Late Pliocene to the Middle Pleistocene of  the Italian 
peninsula. Quaternary International, 160: 43-56.
Masini F. & Sala B. (2011) - Considerations on an integrated 
biochronological scale of  Italian Quaternary continental 
mammals. Il Quaternario, 24: 193-198.
Masini F., Palombo M.R. & Rozzi R. (2013) - A reappraisal of  
the Early to Middle Pleistocene Italian Bovidae. Quater-
nary International, 288: 45-62.
Maul L.C. & Markova A.K. (2007) - Similarity and regional 
differences in Quaternary arvicolid evolution in Central 
and Eastern Europe. Quaternary International, 160: 81-99.
Maul L., Masini F., Abbazzi L. & Turner A. (1998) - The use of  
different morphometric data for absolute age calibration 
of  some South- and Middle European arvicolid popula-
tions. Palaeontographia Italica, 85: 111-151.
Mayhew D.F. (2015) - Revised biostratigraphic scheme for the 
Early Pleistocene of  the UK based on arvicolids (Mam-
malia, Rodentia). Geological Journal, 50: 246-256.
Mayhew D.F. & Stuart A.J. (1986) - Stratigraphic and taxonom-
ic revision of  the fossil vole remains (Rodentia, Micro-
tinae) from the Lower Pleistocene deposits of  Eastern 
England. Philosophical Transactions of  the Royal Society of  
London, Series B, 312: 431-485.
Mazza P., Sala B. & Fortelius M. (1993) - A small latest Vil-
lafranchian (late Early Pleistocene) rhinoceros from Pi-
etrafitta (Perugia, Umbria, cen-tral Italy), with notes on 
the Pirro and Westerhoven rhinoceroses. Palaeontographia 
Italica, 80: 25-50.
Mecozzi B., Iurino D.A., Berté D.F. & Sardella R. (2017) - Ca-
nis mosbachensis (Canidae, Mammalia) from the Middle 
Pleistocene of  Contrada Monticelli (Putignano, Apulia, 
southern Italy). Bollettino della Società Paleontologica Italiana, 
56: 71-78.
Mecozzi B., Coppola D., Iurino D.A., Sardella R. & De Mari-
nis A.M. (2019) - The Late Pleistocene European bad-
ger Meles meles from Grotta Laceduzza (Brindisi, Apulia, 
Southern Italy): the analysis of  the morphological and 
biometric variability. The Science of  Nature, 106 (13): 1-19.
Mecozzi B., Iurino D.A., Profico A., Rosa C. & Sardella R. 
(2020) - The wolf  from the Middle Pleistocene site of  
Ostiense (Rome): the last occurrence of  Canis mosbachen-
sis (Canidae, Mammalia) in Italy. Historical Biology, doi: 
10.1080/08912963.2020.1769090
Mishra H.R. (1982) - The ecology and behaviour of  chital 
(Axis axis) in the Royal Chitwpin National Park, Nepal. 
PhD Thesis, University of  Edinburgh, 282 p.
Morlo M. & Kundrát M. (2001) - The first carnivoran fauna 
from the Ruscinium (Early Pliocene, MN 15) of  Ger-
many. Paläontologische Zeitschrift, 75: 163-187.
Moyà-Solà S. (1987) - Los bóvidos (Artiodactyla, Mammalia) 
del yacimiento del Pleistoceno inferior de Venta Micena 
(Orce, Granada, España). Paleontologia i Evolució, Memòria 
Especial, 1: 181-236.
Muttoni G., Scardia G., Kent D.V., Morsiani E., Fabrizio F., 
Cremaschi M. & Peretto C. (2011) - First dated human 
occupation of  Italy at ~0.85 Ma during the late Early 
Pleistocene climate transition. Earth and Planetary Science 
Letters, 307: 241-252.
Osipova V.A., Rzebik-Kowalska B. & Zaitsev M.V. (2006) - In-
traspecific variability and phylogenetic relationships of  
the Pleistocene shrew Sorex runtonensis (Soricidae). Acta 
Theriologica, 51: 129-138.
Pacher M. & Döppes D. (2014) - Additional faunal elements 
from Križna jama (Slovenia). Mitteilungen der Kommission 
für Quartärforschung der Österreichischen Akademie der Wissen-
schaften, 21:123-129.
Palombo M.R. (2014) - Deconstructing mammal dispersals 
and faunal dynamics in SW Europe during the Quater-
Fossil remains from Monte Peglia (Early Pleistocene, central Italy) 817
nary. Quaternary Science Review, 96: 50-71.
Palombo M.R. (2018) - Twenty years later: Reflections on the 
Aurelian European Land Mammal Age. Alpine and Medi-
terranean Quaternary, 21: 177-180.
Palombo M.R. & Sardella R. (2007) - Biochronology and bio-
chron boundaries: A real dilemma or a false problem? 
An example based on the Pleistocene large mammalian 
faunas from Italy. Quaternary International, 160: 30-42.
Pandolfi L. & Petronio C. (2011) - Stephanorhinus etruscus (Fal-
coner, 1868) from Pirro Nord (Apricena, Foggia, South-
ern Italy) with notes on the late Early Pleistocene rhinoc-
eroses of  Italy. Rivista Italiana di Paleontologia e Stratigrafia, 
117: 173-187.
Pandolfi L. & Marra F. (2015) - Rhinocerotidae (Mammalia, 
Perissodactyla) from the chrono-stratigraphically con-
strained Pleistocene deposits of  the urban area of  Rome 
(Central Italy). Geobios, 48: 147-167.
Pandolfi L. & Erten H. (2017) - Stephanorhinus hundsheimensis 
(Mammalia, Rhinocerotidae) from the late Early Pleisto-
cene of  the Denizli Basin (Anatolia). Geobios, 50: 65-73.
Pandolfi L., Gaeta M. & Petronio C. (2013) - The skull of  
Stephanorhinus hemitoechus (Mammalia, Rhinocerotidae) 
from the Middle Pleistocene of  Campagna Romana 
(Rome, Central Italy): biochronological and paleobio-
geographic implications. Bulletin of  Geosciences, 88: 51-62.
Pandolfi L., Grossi F. & Frezza V. (2015) - New insights into 
the Pleistocene deposits of  Monte delle Piche, Rome, 
and remarks on the biochronology of  continental Hip-
popotamus (Mammalia, Hippopotamidae) and Stephanorhi-
nus etruscus (Mammalia, Rhinocerotidae) in Italy. Estudios 
Geológicos, 71 (e026): 1-16.
Pandolfi L., Cerdeño E., Codrea V. & Kotsakis T. (2017) - 
Biogeography and chronology of  the Eurasian extinct 
rhinoceros Stephanorhinus etruscus (Mammalia, Rhinocero-
tidae). Comptes Rendus Palevol, 16: 762-773.
Pasa A. (1947) - I mammiferi di alcune antiche brecce vero-
nesi. Memorie del Museo Civico di Storia Naturale di Verona, 
1: 1-111.
Pavia M., Zunino M., Coltorti M., Angelone C., Arzarello M., 
Bagnus, C., Bellucci L., Colombero S., Marcolini F., Per-
etto C., Petronio C., Petrucci M., Pieruccini P., Sardella 
R., Tema E., Villier B. & Pavia G. (2011) - Stratigraphi-
cal and palaeontological data from the Early Pleistocene 
Pirro 10 site of  Pirro Nord (Puglia, south eastern Italy). 
Quaternary International, 267: 40-55.
Pazonyi P., Mészáros L., Hír J. & Szentesi Z. (2016) - The 
lowermost Pleistocene rodent and soricid (Mammalia) 
fauna from Beremend 14 locality (South Hungary) and 
its biostratigraphical and palaeoecological implications. 
Fragmenta Palaeontologica Hungarica, 33: 99-134.
Peretto C., Amore O., Antoniazzi A., Bahain J.J., Cattani L., 
Cavallini E., Esposito P., Falgueres C., Hedley C., Lau-
rent I., Le Breton V., Longo L., Milliken S., Monegatti 
P., Olle´ A., Pugliese A., Renault-Miskosky J., Sozzi M., 
Ungaro S., Vannucci S., Vergès J.M., Wagner J.J. & Yo-
koyama Y. (1998) - L’industrie lithique de Cà Belvedere 
di Monte Poggiolo: stratigraphie, matière première, ty-
pologie, remontage et traces d’utilisation. L’Anthropologie, 
102: 343-466.
Peters N. & Vos J. de (2012) - A Villafranchian mustelid, Pan-
nonictis ardea (Gervais, 1859) (Carnivora, Mustelidae) 
from Langenboom (Noord-Brabant, The Netherlands). 
Cainozoic Research, 9: 9-14.
Petronio C. & Marcolini F. (2013) - Mammal biochronology at 
the end of  Late Villafranchian (Early Pleistocene): Pirro 
Faunal Unit. Palaeontographica Abteilung A, 298: 183-191.
Petronio C. & Sardella R. (1999) - Biochronology of  the Pleis-
tocene mammal fauna from Ponte Galeria (Rome) and 
remarks on the middle Galerian faunas. Rivista Italiana di 
Paleontologia e Stratigrafia, 105: 155-164.
Petronio C. & Pandolfi L. (2011) - First occurrence of  the ge-
nus Arvernoceros Heintz 1970 from the late early Pleisto-
cene of  Italy. Rivista Italiana di Paleontologia e Stratigrafia, 
117: 501-508.
Petronio C., Di Canzio E. & Salari L. (2007) - The Late Pleis-
tocene and Holocene mammals in Italy: New biochro-
nological and paleoenvironmental data. Palaeontographica 
Abteilung A, 279: 147-157.
Petronio C., Petrucci M. & Salari L. (2006) - La volpe nel Pleis-
tocene superiore della Puglia: indicazioni paleoambien-
tali. Bollettino del Museo Civico di Storia Naturale di Verona, 
30: 59-78.
Petronio C., Bellucci L., Martinetto E., Pandolfi L. & Salari L. 
(2011) - Biochronology and Palaeoenvironmental chang-
es from the Middle Pliocene to the Late Pleistocene in 
Central Italy. Geodiversitas, 33: 485-517.
Petronio C., Di Stefano G., Kotsakis T., Salari L., Marra F. & 
Jicha B.R. (2019) - Biochronological framework for the 
late Galerian and early-middle Aurelian Mammal Ages 
of  peninsular Italy. Geobios, 53: 35-50.
Petrucci M., Cipullo A., Martínez-Navarro B., Rook L. & 
Sardella R. (2013) - The Late Villafranchian (Early Pleis-
tocene) carnivores (Carnivora, Mammalia) from Pirro 
Nord (Italy). Palaeontographica Abteilung A, 298: 113-145.
Piñero P.& Alberdi M.T. (2015) - Estudio de los caballos del 
yacimiento de Quibas, Pleistoceno inferior final (Aba-
nilla, Murcia, España). Estudios Geológicos, 71(e034): 1-14.
Piperno M. (1972) - The Monte Peglia lithic industry. Quater-
naria, 16: 53-65.
Piperno M., Segre A. G. & Segre Naldini E. (1984) - Monte 
Peglia (Umbria). In: I primi abitanti d’Europa, 115-119. 
De Luca Ed., Roma.
Popov V. V. (1994) - Quaternary small mammals from depos-
its in Temnata - Prochodna Cave system. In: Kozlowski 
J.K., Laville H. & Ginter B. (Eds) - Temnata Cave, Exca-
vations in Karlukovo Karst Area, Bulgaria, vol. 1, part 2: 
11-53. Jagellonian University Press, Kraków.
Popov V.V. (2017) - Early Pleistocene small mammals (Eulip-
othyphla, Chiroptera, Lagomorpha and Rodentia) from 
Futjova Cave, North Bulgaria. Acta Zoologica Bulgarica, 69: 
263-282.
Popov V.V. (2018) - Pliocene-Quaternary small mammals (Eu-
lipotyphla, Chiroptera, Lagomorpha, Rodentia) in Bul-
garia: Biostratigraphy, paleoecology, and evolution. In: 
Huard G. & Gareau J. (Eds) - The Pleistocene, 109-235. 
Nova Science Publishers, New York.
Petronio C., Angelone C., Atzori P., Famiani F., Kotsakis T. & Salari L. 818
Rabeder G. (1973) - Ein neuer Mustelidae (Carnivora) aus 
dem Altpleistozan von DeutschAltenburg 2 (Niederös-
terreich). Neues Jahrbuch für Geologie und Paläontologie 
Monatshefte, 1973: 674-689.
Rabeder G. (1976) - Die Carnivoren (Mammalia) aus dem Alt-
pleistozän von Deutsch-Altenburg 2. Mit Beiträgen zur 
Systematik einiger Musteliden und Caniden. Beiträge zur 
Paläontologie von Österreich, 1: 5-119.
Rabeder G. (1981) - Die Arvicoliden (Rodentia, Mammalia) 
aus dem Pliozän und dem älteren Pleistozän von Nie-
derösterreich. Beiträge zur Paläontologie von Österreich, 8: 
1-373.
Rage J.-C. (1974) - Les batraciens des gisements quaternaires 
européens. Determination ostéologique. Bulletin Mensuel 
de la Société Linnéenne de Lyon, 43: 276-289.
Raia P., Piras P. & Kotsakis T. (2005) - Turnover pulse or Red 
Queen? Evidence from the large mammal communities 
during the Plio-Pleistocene of  Italy. Palaeogeography, Pal-
aeoclimatology, Palaeoecology, 221: 293-312.
Raia P., Piras P. & Kotsakis T. (2006) - Detection of  Plio-Qua-
ternary large mammal communities of  Italy. An integra-
tion of  fossil faunas biochronology and similarity. Qua-
ternary Science Review, 25: 846-854.
Reumer J.W.F. (1984) - Ruscinian and Early Pleistocene Soric-
idae (Insectivora, Mammalia) from Tegelen (The Neth-
erlands) and Hungary. Scripta Geologica, 73: 1-173.
Rivals F. (2004) - Les petits Bovidés pléistocènes dans le bassin 
méditerranéen et le Caucase. Étude paléontologique, ta-
phonomique, archéozoologique et paléoécologique. Brit-
ish Archaeological Reports, International Series, 1327: 1-272.
Rofes J. & Cuenca-Bescós G. (2009) - First record of  Beremen-
dia fissidens (Mammalia, Soricidae) in the Pleistocene of  
the Iberian Peninsula, with a review of  the biostratig-
raphy, biogeography and palaeoecology of  the species. 
Comptes Rendus Palevol, 8: 21-37.
Rofes J., Moya-Costa R., Bennàsar M., Blain H.-A. & Cuenca-
Bescós G. (2016) - Biostratigraphy, palaeogeography and 
palaeoenvironmental significance of  Sorex runtonensis 
Hinton, 1911 (Mammalia, Soricidae): First record from 
the Iberian Peninsula. Palaeogeography Palaeoclimatology Pal-
aeoecology, 459: 508-517.
Rook L. (1995) - Pannonictis nestii (Carnivora, Mammalia) from 
the late Villafranchian of  Pietrafitta (Umbria, Italy). Pre-
liminary note. Eclogae Geologicae Helvetiae, 88: 853-864.
Rook L. & Sardella R. (2005) - Hystrix refossa Gervais, 1852 
from Pirro Nord (Early Pleistocene, Southern Italy). 
Rivista Italiana di Paleontologia e Stratigrafia, 111: 489-496.
Rook L. & Sardella R. (2013) - New data on the Early Pleisto-
cene large sized porcupine from Pirro Nord. Palaeonto-
graphica Abteilung A, 298: 87-94.
Rook L., Bartolini Lucenti S., Tuveri C. & Arca M. (2018) - 
Mustelids (Carnivora, Mammalia) from Monte Tuttavista 
fissure fillings (Early and Middle Pleistocene; Orosei, 
Sardinia): Taxonomy and evolution of  the insular Sar-
dinian Galictini. Quaternary Science Reviews, 197: 209-223.
Rzebik-Kowalska B. (1998) - Fossil history of  shrews in Eu-
rope. In: Wójcik J.M. & Wołsan M. (Eds.) - Evolution of  
shrews: 23-92. Mammal Research Institute, Polish Acad-
emy of  Sciences, Bialowieza.
Rzebik-Kowalska B. (2013) - Sorex bifidus n. sp. and the rich in-
sectivore mammal fauna (Erinaceomorpha, Soricomor-
pha, Mammalia) from the Early Pleistocene of  Żabia 
Cave in Poland. Palaeontologia Electronica, 16(12A): 1-35.
Rzebik-Kowalska B. & Pereswiet-Soltan A. (2018) - Contribu-
tion to the validity and taxonomic status of  the Euro-
pean fossil shrew Sorex subaraneus and the origin of  Sorex 
araneus (Soricidae, Eulipotyphla, Insectivora, Mammalia). 
Palaeontologia Electronica, 21(33A): 1-29.
Sala B. (1986) - Bison schoetensacki Freud. from Isernia la Pineta 
(early Mid-Pleistocene - Italy) and revision of  the Euro-
pean species of  Bison. Palaeontographia Italica, 74: 113-170.
Sala B. & Masini F. (2007) - Late Pliocene and Pleistocene small 
mammal chronology in the Italian peninsula. Quaternary 
International, 160: 4-16.
Salari L. & Sardella R. (2011) - Il genere Hystrix Linnaeus, 1758 
in Italia nel Pleistocene. Atti della Società Toscana di Scienze 
Naturali, 116: 171-178
Salari L., Kotsakis T. & Petronio C. (2013) - Early Pleistocene 
bats from Pirro Nord (Apulia, Southern Italy). Palaeonto-
graphica Abteilung A, 298: 55-72.
Salari L., Achino F.K., Gatta M., Petronio C., Rolfo M.F., Sil-
vestri L. & Pandolfi L. (2017) - The wolf  from Grotta 
Mora Cavorso (Simbruini mountains, Latium) within the 
evolution of  Canis lupus L., 1758 in the Quaternary of  
Italy. Palaeogeography, Palaeoclimatology, Palaeoecology, 476: 90-
105.
Salari L., Agnelli P., Calcagnile L., Di Maita J., Grasso R., 
Quarta G., Santoro C. & Spena M.T. (2019) - The fossil 
bat assemblages from Grotta dei Pipistrelli in Pantalica 
(southeastern Sicily, Italy): chronological and palaeoeco-
logical implications. Comptes Rendus Palevol, 18: 417-441.
Sansalone G., Kotsakis T. & Piras P. (2015) - Talpa fossilis or 
Talpa europaea? Using geometric morphometrics and al-
lometric trajectories of  humeral moles remains from 
Hungary to answer a taxonomic debate. Palaeontologia 
Electronica, 18 (42A): 1-17.
Sardella R., Bellucci L., Bona F. & Iurino D.A. (2018) - Before 
and after the earliest Homo dispersal in Europe. Evidence 
from the early Pleistocene sites of  the Italian peninsula. 
Comptes Rendus Palevol, 17: 287-295.
Sardella R. & Iurino D.A. (2012) - The latest Early Pleistocene 
sabertoothed cat Homotherium (Felidae, Mammalia) from 
Monte Peglia (Umbria, central Italy). Bollettino della Società 
Paleontologica Italiana, 51: 15-22.
Sardella R. & Palombo M.R. (2007) - The Pliocene-Pleistocene 
boundary: Which significance for the so called “Wolf  
Event”? Evidences from Western Europe. Quaternaire, 
18: 65-71.
Scherer R.P., Bohaty S.M., Dunbar R.B., Esper O., Flores J.-
A., Gersonde R., Harwood D.M., Roberts A.P. & Taviani 
M. (2008) - Antarctic records of  precession-paced in-
solation-driven warmingduring early Pleistocene Marine 
Isotope Stage 31 (1.07 Ma): An extreme interglacial in 
the Antarctic nearshore zone. Geophysical Research Letters, 
35: L03505.
Şen S., Karadenizli L., Antoine P.-O. & Saraç G. (2019) - Late 
Fossil remains from Monte Peglia (Early Pleistocene, central Italy) 819
Miocene−early Pliocene rodents and lagomorphs (Mam-
malia) from the southern part of  Çankırı Basin, Turkey. 
Journal of  Paleontology, 93: 173-195.
Serdyuk N.V. (2010) - Some of  the small mammals from Haar-
strang site (Germany). Geologie und Paläontologie in West-
falen, 76: 75-81.
Siori M.S. & Sala B. (2007) - The mammal fauna from the late 
Early Biharian site of  Castagnone (Northern Monfer-
rato, Piedmont, NW Italy). Geobios, 40: 207-217.
Siori M.S., Boero A., Carnevale G., Colombero S., Delfino 
M., Sardella R. & Pavia M. (2014) - New data on Early 
Pleistocene vertebrates from Monte Argentario (Central 
Italy). Paleoecological and biochronological implications. 
Geobios, 47: 403-418.
Sotnikova M. (2001) - Remains of  Canidae from the Pleis-
tocene deposits of  Unter-massfeld. In: Kahlke R.-D. 
(Ed.) - Das Pleistozän von Untermassfeld bei Meiningen 
(Thüringen) (Teil 2). Monographien des Römisch-Germanisch-
en Zentralmuseums Mainz, 40: 607-632.
Spassov N. (2001) - Zorillas (Carnivora, Mustelidae, Ictonych-
ini) from the Villafranchian of  Bulgaria with a descrip-
tion of  a new species of  Baranogale Kormos, 1934. Geodi-
versitas, 23: 87-104.
Stach J. (1959) - On some Mustelinae from the Pliocene bone 
breccia of  Węże. Acta Palaeontologica Polonica, 4: 101-118.
Storch G. (1974) - Quartäre Fledermaus-Faunen von der Insel 
Malta. Senckenbergiana Lethaea, 55: 407-434.
Tata C. & Kotsakis T. (2005) - Italian fossil chiropteran assem-
blages: a preliminary report. Geo. Alp, 2: 91-98.
Tesakov A.S. (1998) - Voles of  the Tegelen fauna. Mededelingen 
Nederlands Instituut voor Toegepaste Geowetenschappen TNO, 
60: 71-134.
Torre D., Abbazzi L., Bertini A., Fanfani F., Ficcarelli G., Ma-
sini F., Mazza P. & Rook L. (2001) - Structural changes 
in Italian Late Pliocene - Pleistocene large mammal as-
semblages. Bollettino della Società Paleontologica Italiana, 40: 
303-306.
Torres Perezhidalgo T.J. (1984) - Ursidos del Pleistoceno-Ho-
loceno de la Peninsula Iberica. PhD Thesis, Escuela Tec-
nica Superior de Ingenieros de Minas de Madrid, 653 pp.
Valli A.M.F. (2010) - Dispersion of  the genus Procapreolus and 
the relationships between Procapreolus cusanus and the roe 
deer (Capreolus). Quaternary International, 212: 80-85.
van Cleef-Roders J.T. & van den Hoek Ostende L.W. (2001) 
- Dental morphology of  Talpa europaea and Talpa occiden-
talis (Mammalia: Insectivora) with a discussion of  fossil 
Talpa in the Pleistocene of  Europe. Zoologische Mededelin-
gen, 75: 51-68.
van den Hoek Ostende L.W., Gardner J.D., van Bennekom L., 
Alçiçek M.C., Murray A., Wesselingh F.P., Alçiçek H. & 
Tesakov A. (2015) - Ericek, a new Pliocene vertebrate 
locality in the Çameli Basin (southwestern Anatolia, Tur-
key). Palaeobiodiversity and Palaeoenvironment, 95: 305-320.
van der Made J. (2010) - The rhinos from the Middle Pleis-
tocene of  Neumark-Nord (Saxony Anhalt). Veröffentlic-
hungen des Landesamtes für Denkmalpflege und Archäologie, 62: 
432-527.
Van der Meulen A.J. (1973) - Middle Pleistocene smaller mam-
mals from the Monte Peglia, (Orvieto, Italy) with special 
reference to the phylogeny of  Microtus (Arvicolidae, Ro-
dentia). Quaternaria, 17: 1-144.
Van der Meulen A.J. (1978) - Microtus and Pitymys (Arvicolidae) 
from Cumberland Cave, Maryland, with a comparison 
of  some New and Old World species. Annals of  Carnegie 
Museum, 47: 101-145.
van Kolfschoten T. (1985) - The Middle Pleistocene (Saalian) 
and Late Pleistocene (Weichselian) mammal faunas from 
Maastricht-Belvédère (Southern Limburg, The Nether-
lands). Mededelingen Rijks Geologische Dienst, 39: 45-74.
van Kolfschoten T. (1988) - The Pleistocene mammalian fau-
nas from the Zuurland boreholes at Brielle, The Nether-
lands Mededelingen van de Werkgroep voor Tertiaire en Kwartaire 
Geologie, 25: 73-86.
van Kolfschoten T. (1990) - Review of  the Pleistocene arvico-
lid faunas from the Netherlands. In: International Sym-
posium on Evolution, Phylogeny, Biostratigraphy of  Ar-
vicolids, Praha, 255-274.
van Kolfschoten T. (2000) - The Eemian mammal fauna of  
central Europe. Geologie en Mijnbouw / Netherlands Journal 
of  Geosciences, 79: 269-281.
van Kolfschoten T. (2001) - Pleistocene mammals from the 
Netherlands. Bollettino della Società Paleontologica Italiana, 
40: 209-215.
van Weers D.J. (1994) - The porcupine Hystrix refossa Gervais, 
1852 from the Plio-Pleistocene of  Europe, with notes 
on other fossil and extant species of  the genus Hystrix. 
Scripta Geologica, 106: 35-52.
van Weers D.J. (2005) - A taxonomic revision of  the Pleisto-
cene Hystrix (Hystricidae, Rodentia) from Eurasia with 
notes on the evolution of  the family. Contributions to Zool-
ogy, 74: 301-312.
Voelker A.H.L., Salgueiro E., Rodrigues T., Jimenez-Espejo 
F.J., Bahr A., Alberto A., Loureiro I., Padilha M., Rebot-
ima A. & Röhl U. (2015) - Mediterranean Outflow and 
surface water variability off  southern Portugal during the 
early Pleistocene: A snapshot at Marine Isotope Stages 
29 to 34 (1020-1135 ka). Global and Planetary Change, 133: 
223-237.
Wołsan M. (1989) - Drapiezne - Carnivora. Folia Quaternaria, 
59/60: 177-196 [in Polish with English abstract].
Wołsan M., Rupreeht A.L. & Buchalczyk T. (1985) - Variation 
and asymmetry in the dentition of  the pine and stone 
martens (Martes martes and M. foina,) from Poland. Acta 
Theriologica, 30: 79-114.
Wu W.-Y. & Flynn L.J. (2017) - Yushe Basin Prometheomyini 
(Arvicolinae, Rodentia). In: Flynn L.J. & Wu W.-Y. (Eds) 
- Late Cenozoic Yushe Basin, Shanxi Province, China: 
Geology and Fossil Mammals, Volume II: Small Mam-
mal Fossils of  Yushe Basin Vertebrate Paleobiology and 
Paleoanthropology: 139-151. Springer, Dordrecht.
Yamaguchi N., Driscoll C.A., Kitchener A.C., Ward J.M., Mac-
donald D.W. (2004) - Craniological differentiation be-
tween European wildcats (Felis silvestris silvestris), African 
wildcats (F. s. libyca) and Asian wildcats (F. s. ornata): Im-
plications for their evolution and conservation. Biological 
Journal of  the Linnean Society, 83: 47-63.

